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MOTOR VEHICLE SAFETY 


TUESDAY, JULY 7, 1959 


House or REPRESENTATIVES, 
SUBCOMMITTEE ON HEALTH AND SAFETY OF THE 
CoMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
Washington, D.C. 

The subcommittee met at 10 a.m., room 1334, New House Office 
Building, the Honorable Kenneth A. Roberts (chairman) presiding. 

Mr. Roserts. The subcommittee will be in order. 

We are meeting this morning to begin hearings on five bills of 
great interest to those who have been trying to reduce the terrible toll 
being taken by accidents on our streets and highways. 

The bills to be considered are: H.R. 722, by Mr. Bennett of Florida, 
to require certain safety devices on motor vehicles in interstate com- 
merce; H.R. 880 by Mr. Multer, to require certificates of fitness; H.R. 
883 by Mr. Multer, with respect to speedometers; H.R. 1341, a bill 
I introduced to require safety standards for motor vehicles bought by 
the Federal Government, and H.R. 1346, introduced by our colleague 
on the subcommittee, Mr. Schenck, a bill to prohibit the use in com- 
merce of motor vehicles that discharge dangerous amounts of unburned 
hydrocarbons into the air. 

The Special Subcommittee on Traffic Safety brought this problem 
of unburned hydrocarbons to national attention when we held hearings 
on this legislation a little more than a year ago. The hearings this 
week will bring us up to date on developments in this field. We want 
to see what has been done and what is being done about this problem. 
We also want to find out what is not being done and to see what can 
be done to speed up a solution of this important problem which no 
doubt is contributing to the smog plague that is affecting more and 
more communities. 

Without objection, copies of the bills will be placed in the record 
at this point, together with agency reports. 

(The bills and reports follow:) 


[H. R. 722, 86th Cong., Ist sess.] 


A BILL To require certain safety devices on motor vehicles sold, shipped, or used in interstate commerce, 
and for other purposes 


Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That (a) the Secretary of Commerce shall prescribe 
and publish in the Federal Register standards for devices for use on motor vehicles, 
designed to provide the public with the safest possible automobiles without 
unreasonably increasing automobile costs, such devices to include but not be 
limited to the following: 

(1) (A) A governor which limits the top speed of the vehicle to eighty miles 
per hour, or to such top speed in excess of eighty miles per hour as the Secretary 
deems appropriate, or (B) an engine of a horsepower rating which limits the top 
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speed of the vehicle to eighty miles per hour, or to such top speed in ex 
eighty miles per hour as the Secretary deems appropriate. 
Safety padding for the passenger compartment of the vehicle. 

(3) Steering and other vehicle controls. 

(4) Bumpers, fenders, and other shock-absorbing equipment. 

(5) Headlights and other lights. 

(6) Brakes. 

(7) Aids to visibility including rear vision mirrors. 

(8) Tires. 

(b) Standards first established under subsection (a) of this secvion shall be 80 
prescribed and published not later than one year after the date of enactment of 
this Act. 

Src. 2. (a) The manufacture for sale, the sale, or the offering for sale, in inter. 
state commerce, or the importation into the United States, or the introduction 
delivery for introduction, transportation or causing to be transported in, interstate 
commerce or for the purpose of sale, or delivery after sale in interstate commerce 
or the use in interstate commerce, of any motor vehicle manufactured on or after 
the date this section takes effect, shall be unlawful unless such motor vehicle ig 
equipped with the devices enumerated in the first section of this Act which eon. 
form to the standards prescribed for such devices pursuant to such first section, 

(b) The manufacture for sale, the sale, or the offering for sale, in interstate 
commerce, or the importation into the United States, or in the introduction 
delivery for introduction, transportation or causing to be transported in, inter. 
state commerce or for the purpose of sale, or delivery after sale in interstate com. 
merce, or the use in interstate commerce of any of the devices enumerated in the 
first section of this Act as a replacement part on a motor vehicle manufactured on 
or after the date this section takes effect, shall be unlawful unless such device 
conforms to the standards prescribed pursuant to the first section of this Act. 

(c) Whoever violates this section shall be fined not more than $1,000, or im. 
prisoned not more than one year, or both. 

Sec. 3. As used in this Act— 

(1) The term “interstate commerce” includes commerce between one State, 
Territory, possession, the District of Columbia, or the Commonwealth of Puerto 
Rico and another State, Territory, possession, the District of Columbia, or the 
Commonwealth of Puerto Rico. 

(2) The term “motor vehicle’? means any vehicle or machine propelled or 
drawn by mechanical power and used on the highways principally in the trans- 
portation of passengers. 

Sec, 4. This Act shall not apply— 

(1) to any motor vehicle manufactured in the United States for export 
and sold in a foreign country; and 

(2) to any motor vehicle manufactured for, and sold to, a law enforcement 
agency, fire department, or an organization providing ambulance service, for 
use by such agency, department, or organization in the performance of its 
functions, except that such agency, department, or organization shall not 
sell or otherwise dispose of such motor vehicle to any other person unless 
such motor vehicle complies with all of the provisions of this Act. 

Src. 5. This Act shall take effect on the date of its enactment except that sec- 
tion'2 shall take effect on such date as the Secretary of Commerce shall determine 
but such date shall be not less than one year nor more than three years after the 
date of publication of standards first established under the first section of this 
Act.® If such standards first established are thereafter changed, such standards 
as so changed shall take effect on such date as the Secretary of Commerce shall 
determine but such date shall be not less than one year nor more than three years 
after the date of their publication in accordance with the provisions of the first 
section of this Act. 


Cess of 





(H.R. 880, 86th Cong., 1st sess.] 


A BILL To require certificates of fitness in the sale of automobiles, and for other purposes. 


Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That title 15, United States Code, is amended by 
adding the following: 

“Tt shall be unlawful for anyone to sell, ship, transport, drive, push, tow, or 
propel any motor vehicle in commerce unless accompanied by a manufacturer's 
certificate of fitness which must state (i) that the motor vehicle and all the parts 
and accessories thereon have been inspected and found in good working order, 
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safe and ready for operation on the public highways, and in complete accord with 
all specifications as set forth in all descriptive and advertising matter, and (ii) 

that the vehicle has been road tested for at least one hundred miles and found in 
ood operating condition after having been so road tested. 

“Any person willfully violating the provisions of this Act shall, for each such 
offense, upon conviction thereof, be fined not more than $10,000, or imprisoned 
for not more than one year, or both.” 

Spc, 2. This Act shall take effect ninety days after its enactment. 





(H.R. 883, 86th Cong., 1st sess.] 


A BILL To amend title 15 of the United States Code with respect to the operation of speedometers on 
motor vehicles, and for other purposes 


Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That title 15 of the United States Code is amended 
by adding the following chapter, to read as follows: 

“Spc. 1. As used in this chapter— 

“(g) ‘Manufacturer’ means any individual, partnership, corporation, associa- 
tion, business trust, or any other form of business enterprise, or any branch or 
agent thereof encaged in the business of manufacturing or assembling motor 
vehicles or of selling motor vehicles for resale, or servicing or financing motor 
vehicles intended for resale. 

“(b) ‘Motor vehicle’ means any motor driven or propelled vehicle, except 
airplanes, road rollers, traction engines, power shovels, and other equipment 
used in construction work and not designed for or employed in general highway 
transportation, as well as farm and agricultural machinery, and vehicles designed 
for running on tracks or rails. . 

“(e) ‘Commerce’ means commerce among the several States or with foreign 
nations, or in any Territory of the United States or in the District of Columbia, 
or between any such Territory and another, or between any.such Territory and 
any State or foreign nation, or between the District of Columbia and any State 
or Territory or foreign nation.” 

Sec. 2. (a) It shall be unlawful for any manufacturer to sell, ship, transport, 
drive, push, tow, or propel in commerce any motor vehicle without first having 
sealed the speedometer thereof so as to prevent tampering therewith or to prevent 
its operation. 

(b) It shall be unlawful for anyone to replace, disconnect, or prevent the 
normal and proper operation of the speedometer on any motor vehicle or change 
its reading in such a manner as to mislead or deceive a person as to the usage, 
mileage, condition, or other character of the motor vehicle. 

Sec. 3. Any person willfully violating the provisions of this Act shall, for 
each such offense, upon conviction thereof, be fined not more than $10,000, or 
imprisoned for not more than one year, or both. 

Suc. 4. This Act shall take effect ninety days after its enactment. 





[H.R. 1341, 86th Cong., Ist sess.] 


A BILL To require passenger-carrying motor vehicles purchased for use by the Federal Government to 
meet certain safety standards 


Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That no motor vehicle manufactured on or after 
the effective date of this section shall be acquired, by lease, purchase, or otherwise, 
by any officer or employee of the Federal Government for use by the Federal 
Government unless such motor vehicle is equipped with such reasonable safety 
devices as the Secretary of Commerce shall require which conform with standards 
prescribed by him in accordance with section 2. 

Sec. 2. The Secretary of Commerce shall prescribe and publish in the Federal 
Register commercial standards for such safety devices as he may require under 
authority of the first section of this Act. The standards first established under 
this section shall be prescribed and published not later than one year from the 
date of enactment of this Act. 

See. 3. As used in this Act— 

(1) The term “interstate commerce” includes commerce between one State, 
Territory, possession, the District of Columbia, or the Commonwealth of Puerto 
Rico and another State, Territory, possession, the District of Columbia, or the 
Commonwealth of Puerto Rico. 
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(2) The term ‘‘motor vehicle’? means any vehicle, self-propelled or drawn } 
mechanical power, designed for use on the highways principally for the tena 
portation of passengers except any vehicle designed or used for military field 
training, combat, or tactical purposes. 

(3) The term “officer or employee of the Federal Government’’ includes an 
officer or employee in or under the legislative, executive, or judicial branch of the 
Government of the United States, a Member of or Delegate to Congress, a Resi- 
dent Commissioner, an officer or employee of the government of the District of 
Columbia, and a member or former member of the Armed Forces of the United 
States, including the Regular and Reserve components thereof, the Fleet Reserye 
the Fleet Marine Corps Reserve, the Coast and Geodetic Survey, and the Publi¢ 
Health Service. 

Sec. 4. This Act shall take effect on the date of its enactment except that the 
first section of this Act shall take effect one year and ninety days after the date 
of publication of commercial standards first established under section 2 of this 
Act. If such standards as so first established are thereafter changed, such stand. 
ards, as so changed, shall take effect one year and ninety days after the date of 
publication of such changed standards. 


{H.R. 1346, 86th Cong., Ist sess.] 


A BILL To prohibit the use in commerce of any motor vehicle which discharges substances in amounts 
which are found by the Surgeon General of the Public Health Service to be dangerous to human health 


Be it enacted by the Senate and House of Representatives of the United States 0 
America in Congress assembled, That (a) the Surgeon General of the Public Health 
Service (hereafter in this Act referred to as the “Surgeon General”’), shall, after 
conducting such research as he may deem to be necessary but not later than 
twelve months after the date of enactment of this Act, prescribe and publish in 
the Federal Register, standards as to the amounts of substances which he con- 
siders to be safe, from the standpoint of human health, for a motor vehicle to 
discharge into the atmosphere under the various conditions under which the 
vehicles may operate; such standards shall be prescribed and published for those 
substances on which sufficient scientific information is available to permit judg- 
ment as to the adverse effect upon human health which may be produced. 

(b) Standards prescribed pursuant to subsection (a) of this section may be 
revised from time to time by the Surgeon General and shall be enlarged by the 
Surgeon General from time to time by the inclusion of standards for additional 
exhaust components, as adequate technical information concerning their health 
effects becomes available. Such revised or enlarged standards shall be published 
in the Federal Register. 

Sec. 2. (a) No person shall use any motor vehicle in commerce which dis- 
charges substances in amounts in excess of the standards prescribed by the Sur- 
geon General pursuant to the first section of this Act: Provided, That the Surgeon 
General finds that a reasonable method of controlling such discharges within the 
specified standard is available. 

(b) Whoever violates this section shall be fined not more than $500, or im- 
prisoned not more than one year, or both. 

Sec. 3. As used in this Act— 

(1) The term ‘‘commerce’”’ means commerce among the several States, with 
foreign nations, in any Territory, or in the District of Columbia, or between any 
Territory and a foreign nation, or between the District of Columbia and any State; 

(2) The term “Territory” includes the Territories and possessions of the United 
States and the Commonwealth of Puerto Rico; and 

(3) The term ‘‘motor vehicle’? means any vehicle propelled by mechanical 
power and used for transporting passengers or freight whether on a fixed track 
or on a highway. 

Sec. 4. Section 2(a) of this Act shall take effect one year after the date on 
which standards are first prescribed and published in the Federal Register pur- 
suant to subsection (a) of the first section of this Act and thereafter any standards 
which are revised pursuant to subsection (b) of the first section of this Act shall 
take effect one year after the date on which they are published in the Federal 
Register. 


. 
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DEPARTMENT OF JUSTICE, 
OFFICE OF THE Deputy ATTORNEY GENERAL, 
Washington, D.C., July 21, 1959. 
Hon. OrEN Harris, att ; 
Chairman, Committee on Interstate and Foreign Commerce, House of Kepresentatives, 
Washington, D.C. 

Dear Mr. CHairMan: This is in response to your request for the views of the 
Department of Justice concerning the bill (H.R. 880) to require certificates of 
fitness in the sale of automobiles, and for other purposes. 

The bill would amend title 15, United States Code, by adding a new chapter 
making it unlawful for anyone to sell, ship, transport, drive, push, tow, or propel 
any motor vehicle in commerce unless accompanied by a manufacturer’s certifi- 
cate of fitness. The certificate of fitness must state (i) that the motor vehicle 
and all parts and accessories have been inspected and found in good working 
order, safe and ready for operation on the highways and in complete accord with 
all specifications set forth in all descriptive and advertising matter and (ii) that 
the vehicle has been road-tested for at least 100 miles and found in good operating 
condition after having been so road-tested. The bill provides that anyone 
wilfully violating the provisions of the bill would, upon conviction, for each such 
offense be fined not more than $10,000 and be imprisoned for not more than 1 
year, or both. 0 3 

The provisions of this bill are the same as those of the bill H.R. 793, 85th 
Congress, on which the Department submitted a report to your committee 
May 22, 1957. As stated in that report the proposal is believed to be an un- 
warranted extension of the Federal criminal laws. 

Accordingly, the Department of Justice is unable to recommend enactment of 
this bill. 

The Bureau of the Budget has advised that there is no objection to the sub- 
mission of this report. 

Sincerely yours, 
LAWRENCE E. WALsH, 
Deputy Attorney General. 


THE SECRETARY OF COMMERCE, 
Washington, D.C., May 6, 1959. 
Hon. Oren Harris, 
Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, Washington, D.C. 


Dear Mr. CuartrMan: This letter is in reply to your request of February 3, 
1959, for the views of this Department with respect to H.R. 881, a bill to provide 
for the regulation of motor vehicles on the highways of the United States, and for 
other purposes. 

Please consider this letter as also in reply to your request for the views of this 
Department with respect to H.R. 880, H.R. 1044, H.R. 883, and H.R. 882, bills 
similar to sections 4, 11, 6, and 5, respectively, of H.R. 881. 

This Department recommends against enactment of H.R. 881 and the related 
bills indicated above. 

H.R. 881 relates to the automotive industry. While its stated purposes include 
the regulation of motor vehicles on the highways and the protection of safety in 
their operation, the sole effect would be to attempt detailed regulation of scattered 
unrelated phases of trade practices within the industry. 

Section 4 of H.R. 881 would require that each motor vehicle in commerce 
carry the manufacturer’s certificate of fitness stating that all parts and accessories 
have been inspected and found operable, and stating that the vehicle had been 
road-tested for 500 miles. This section is similar to the provisions of H.R. 880. 

The road-testing requirement would add appreciably to the labor costs of each 
motor vehicle. However, the prime fallacy in such certificates of fitness involves 
inspection techniques. The manufacturer warrants his product to be free from 
defects in workmanship and materials, and his inspection methods must be ade- 
quate to support that warranty. Under agreement with the manufacturer, the 
delivering dealer checks the operation of all functional parts, and road-tests the 
automobiles before delivery to the purchaser. This is not a subject for legislation 
to prescribe. 

ection 5 of H.R. 881 would prohibit delivery by an automobile manufacturer 
or dealer of a motor vehicle carrying extra-cost equipment except upon written 
order itemizing the additional equipment by description and price. This is the 
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same provision as that proposed in H.R. 882. It is believed that the de 
now has sufficient avenues of representation open to him to voice his objection 
to-the shipment of cars equipped with accessories for which there may be sales 
resistance in his immediate area, and which he has not ordered, so that we believe 
that this provision is not necessary. 

Section 6 of H.R. 881 would require the manufacturer to “seal” the Speed- 
ometers of motor vehicles prior to their entry into commerce, and would prohibit 
replacing, tampering with, or resetting the speedometer on any motor vehicle 
These are also the requirements proposed in H.R. 883. We believe that thege 
provisions would serve no real purpose. Enforcement would be impracticable 
and yet the public would be led by the existence of the act to believe that it 
could depend upon the mileage shown as being correct. 

Section 7 of H.R. 881 would require the invoice covering a car sold at retail 
to carry an itemization showing each part, price, or equipment, accessory, each 
tax item, transportation, advertising, service, motor vehicle license, registration 
and any other charge included in the price. It would also require detailing on 
the invoice of the costs to the purchaser of any financing arrangement under 
which the car may be sold, and certain terms of the financing agreement. 

Certain of these items requiring disclosure, such as advertising, handling 
charges, service, and some transportation costs, are costs to the dealer of eon- 
ducting his business and as such are not customarily the proper concern of the 
purchaser. Also, these items are not currently available to the dealer on an 
actual basis as applicable to the individual vehicle being sold. Were these 
items removed from the list of requirements, the remaining items are now 
available to the purchaser either on the invoice or in the financing agreement. 

Section 8 of H.R. 881 would require the manufacturer or dealer to make 
charges for transportation and transportation taxes on the basis of the actual 
cost of these items as applied to such individual motor vehicle sold. Methods 
of transportation and trade practices necessary and peculiar to this industry 
make it impracticable to determine the actual transportation costs on each 
motor vehicle; and to change these methods and practices to make this practicable 
would have serious and unpredictable effects upon the transportation industries 
and upon the network of dealerships upon which the automotive industry depends 
for the distribution of its products. 

Sections 9 and 10 of H.R. 881 deal with confusing or misleading advertising 
and with requirements imposed by manufacturers that dealers participate in the 
costs of advertising the manufacturers’ products. It is our opinion that existing 
legislation adequately protects the public against false advertising and that no 
manufacturer can require a dealer, without his agreement, to pay advertising 
costs. 

Section 11 of H.R. 881 would make it unlawful for an automobile manufacturer 
to. terminate or threaten to terminate the franchise of a dealer because of the 
dealer’s unwillingness or refusal to buy parts, tools, etc., from the manufacturer. 
This same provision is proposed in H.R. 1044. 

It is believed that the occurrences of the conditions leading to this proposal 
were in the past much too infrequent to warrant legislation or governmental 
regulation; that problems arising in this area are matters involving the joint 
understandings of the two parties to a franchise agreement freely entered into; 
and that mutually satisfactory resolution of these problems can best, and perhaps 
only, be accomplished by conscientious negotiation within the industry. It is 
our understanding that the councils and committees established by manufacturers 
and dealers are now providing avenues adequate to resolve any problem of this 
nature. 

Section 12 of H.R. 881 would prohibit price discrimination by a manufacturer 
by way of discounts, rebates, or allowances differing between dealers, and would 
expressly prohibit volume discounts, allowances and rebates. We believe that 
there is no problem of price discrimination on the part of an automotive manu- 
facturer as between his dealers, which would not readily yield to mutually satis- 
factory resolution through the councils and committees referred to above. Volume 
discounts, etc., represent incentive important to merchandising, give economic 
benefit to the customer, dealer and manufacturer, are widely used in trade and 
commerce, and in our opinion are adequately controlled by the Robinson-Patman 
Act, 

Section 13 of H.R. 881 deals with and prescribes certain conditions of manu- 
facturer-dealer franchise agreements; with the matter of exclusive territorial 
rights; and with agreements limiting the sale by one franchised dealer, for resale, 
to other franchised dealers only. Subsection (a) of section 13 would provide that 
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franchise agreements between manufacturers and dealers are cancelable only for 
reasons specifically contained in agreements or contracts. We believe conditions 
within the automotive industry now are such that this provision is not necessary. 
Particularly is it not necessary In view of the enactment of Public Law 1026 by 
the 84th Congress, which confers upon automobile dealers the right to bring suits 
against automobile manufacturers in the district courts of the { nited States by 
reason of failure of a manufacturer to act in good faith, in terminating, canceling 
or not renewing the dealer’s franchise. ; 

Subsections (b) and (c) of section 13 would legalize contracts or agreements 
between automoile manufacturers and their dealers under which a dealer would 
have the sole and exclusive ri¢ht to sell the manufacturer’s product in a specified 
geozraphical area. The Federal Trade Commission has pointed out that lezisla- 
tion for this purpose is objectionable because it would broadly exempt exclusive 
representation contracts even where they constitute an integral part of a monopo- 
listic prozram or combination in restraint of trade. The Commission has stated 
that it does not favor creating additional exemptions to the national policy ex- 
pressed in the antitrust laws against permitting contracts, agreements, combina- 
tions or conspiracies in restriant of trade. Undoubtedly there is substantial merit 
to the position expressed by the Federal Trade Commission. 

Rezarding subsections (d) and (e) of section 13, it is believed that agreements 
binding dealers to sell cars for resale to other franchised dealers only, would be 
unduly restrictive in their effect upon freedom of competition. 

With respect to the enforcement provisions of H.R. 881 (sees. 14-20), it is be- 
lieved these are unduly harsh. Many acts which might constitute violations 
would be no more than simple torts or contract violations to which bad faith could 
not necessarily be attributed. Many such violations might respond to simple 
adjustment between the parties. In these circumstances, it is considered wrong in 
principle to provide severe criminal penalties for all such violations. It is equally 
unsound to place the Attorney General in the position of being required to take 
action to enjoin or redress essentially private grievances. We do not view possible 
violations under the bill as being on a parity, for example, with antitrust violations, 
and hence see no need for these unduly harsh enforcement provisions. Enactment 
of these “remedial” provisions might well be productive of nuisance litization. 

For these reasons, this Department recommends against enactment of H.R. 881 
and the related bills hereinbefore indicated. 

We have been advised by the Bureau of the Budget that it would interpose no 
objection to the submission of this report to your committee. 

Sincerely yours, 
F. H. MveELLER, 
Under Secretary of Commerce. 


EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE BUDGET, 
Washington, D.C., April 18, 1959. 
Hon. OrEN Harris, 
Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, 
House Office Building, Washington, D.C. 

My Dear Mr. CuarrMan: This will acknowledge your requests of January 30, 
January 31, and February 3, 1959, for the views of the Bureau of the Budget on 
the following bills: 

H.R. 880, to require certificates of fitness in the sale of automobiles, and for other 
purposes. 
H.R. 881, to provide for the regulation of motor vehicles on the highways of the 

United States, and for other purposes. 

H.R. 882, to prevent the sale of automobiles with unauthorized equipment, parts, 
and accessories, and for other purposes. 

H.R. 883, to amend title 15 of the United States Code with respect to the opera- 
tion of speedometers on motor vehicles, and for other purposes. 

H.R. 1044, to prohibit coercion by automobile manufacturers in the sale of parts, 
accessories, equipment, or tools, and for other purposes. 

_The Department of Commerce has raised important objections to all of these 
bills. The Bureau of the Budget is in general agreement with their views and 
recommends against the enactment of these bills. 

Sincerely yours, 
Puiu S. Hucues, 
Assistant Director for Legislative Reference. 
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GENERAL SERVICES ADMI NISTRATION, 


Washington, D.C., June 3, 195 
Hon. OreEN Harris, ae 


Chairman, Committee on Interstate and Foreign Commerce, House of Representaty 
Washington, D.C. atives, 


Dear Mr. CuHarrMAn: This is in reply to your letter of February 18 1959 
requesting the comments of the General Services Administration on H.R’ 1341, 
to require passenger-carrying motor vehicles purchased for use by the Federal 
Government to meet certain safety standards. 

Responsibility for safety standards applicable to the purchase or operation of 
Government motor vehicles is being exercised by General Services Administra. 
tion, pursuant to sections 201(a) and 206(a) of the Federal Property and Ad- 
ministrative Services Act of 1949, authorizing the Administrator of General 
Services respectively to prescribe policies and methods of procurement and supply 
and standard purchase specifications. Our Federal Supply Service Standard 199 
orescribes the accessory equipment, including safety devices, to be furnished the 
Federal Government with motor vehicles purchased for its use. Any further 
requirements for motor vehicle safety devices would normally become a part of 
this standard. 

As an example of General Services Administration action in the field of safety 
devices for motor equipment, Federal Supply Standard 122 provides an option 
under which agencies requiring their use may order seat belts. When ordered 
the seat belt and the installation technique must conform to specifications estab. 
lished by General Services Administration for the use of Federal agencies, 

In view of the above, General Services Administration does not regard the 
proposal made by H.R. 1341 as necessary, and therefore does not favor enactment 
of the bill. 

We are unable to offer any estimate of the probable cost attributable to H.R. 
1341. 

The Bureau of the Budget has advised that there is no objection to the sub- 
mission of this report to your committee. 

Sincerely yours, 
FRANKLIN FLOETE, Administrator. 





THe SECRETARY OF COMMERCE, 


Washington, D.C., June 5, 1959. 
Hon. OREN Harris, 


Chairman, Committee on Interstate and Foreign Commerce, 
House of Representatives, Washington, D.C. 


Dear Mr. CuHarrMAn: This is in reply to your request for the views of this 
Department concerning H.R. 1341, a bill to require passenger-carrying motor 
vehicles purchased for use by the Federal Government to meet certain safety 
standards. 

The bill would require the Secretary of Commerce to prescribe safety standards 
for vehicles purchased or leased by the Federal Government. 

While this Department is in accord with the purpose of the bill, the promotion 
of highway safety, it would not favor the enactment of the bill. 

The General Services Administration, with certain exceptions, presently ac- 
quires all passenger-carrying vehicles for the use of the Federal Government. 
It would seem that the purpose of this bill could be accomplished through pro- 
curement specifications issued by that agency at the time of advertising for motor 
vehicles. The imposition of additional standards by the Secretary of Commerce 
may complicate existing procurement processes unnecessarily, thus resulting in 
loss of efficiency. 

The highway safety report sent to Congress pursuant to section 117 of the 
Federal-Aid Highway Act of 1956 (H. Doc. 93, 86th Cong., Ist sess.), concluded 
that the advancement of safety in vehicle design and equipment was a responsi- 
bility not of any one level of the Government but of industry as well. Further- 
more, it has been found that as to some aspects of vehicle design relating to high- 
way safety, there is at present no accepted or practical basis for standardization. 
An Interdepartmental Highway Safety Board as proposed in the report could 
promote intensified work on safety standards for devices on passenger vehicles 
acquired by the Government. 


For the above reasons, this Department would not favor the enactment of 
H.R. 1341. 





part of 


safety 
option 
dered, 
estab- 


rd the 
ctment 


o H.R. 


1e sub- 


‘ator. 


(959. 


of this 
motor 
safety 


ndards 
motion 


tly ac- 
nment. 
zh pro- 
r motor 
nmerce 
ting in 


of the 
icluded 
‘sponsi- 
‘urther- 
© high- 
ization. 
t could 
vehicles 


nent of 


——— 


MOTOR VEHICLE SAFETY 9g 


We have been advised by the Bureau of the Budget that it would interpose no 
objection to the submission of this report to your committee. 
Sincerely yours, ; 
F. H. MvueEtuer, 


Under Secretary of Commerce. 


EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE BUDGET, 
Washington, D.C., June 3, 1959. 
Hon. OrEN Harris, ; ; 
Chairman, Committee on Interstate and Foreign Com merce, 
House of Representatives, House Office Building, Washington, D.C. 


My Dear. Mr. CuarrMan: This is in response to your letter of February 18, 
1959, requesting a report on H.R. 1341, a bill to require passenger- varrying motor 
vehicles purchased for use by the Federal Government to meet certain safety 
standards. 

This bill would require the Secretary of Commerce to prescribe safety standards 
for vehicles purchased or leased by the Federal Government. 

We are in accord with the objectives of H.R. 1341 but believe that such objec- 
tives are being and will continue to be substantially attained through the purchase 
of commercially produced vehicles and through the efforts of the General Services 
Administration in specifying such additional safety devices as deemed required 
through its Federal Standard 122. This Federal standard, which covers both 
passenger-Carrying behicles and light trucks, was coordinated with all Federal 
agencies before issuance. E JY *- See 3 

The Department of Commerce and the Genera! Services Administration are 
reporting on H.R. 1341 and the viewpoints contained in their reports are concurred 
in by the Bureau of the Budget. A letter from the Department of Defense to the 
Bureau of the Budget expressing its viewpoint is enclosed as a matter of 
information. 

Sincerely yours, 
Puiturp 8. Huaeues, 
Assistant Director for Legislative Reference. 


DEPARTMENT OF THE ARMY, 
Washington, D.C. 
Hon. Maurice H. Stans, 
Director, Bureau of the Budget. 


Dear Mr. Stans: Reference is made to your request to the Secretary of De- 
fense for the views of the Department of Defense with respect to H.R. 1341, 
86th Congress, a bill to require passenger-carrying motor vehicles purchased for 
use by the Federal Government to meet certain safety standards. The Secretary 
of Defense has delegated to the Department of the Army the responsibility for 
expressing the views of the Department of Defense thereon. 

H.R. 1341, if enacted, would require all passenger-carrying motor vehicles 
acquired by lease, purchase, or otherwise, for use by the Federal Government to 
be equipped with such safety devices as may be required by the Secretary of 
Commerce to conform with standards to be prescribed by him. 

At the present time the requirements for safety devices are set out in the 
various State motor vehicle codes, which for the most part conform to the Uniform 
Vehicle Code developed by the National Committee on Uniform Traffic Laws 
and Ordinances. There is accordingly little variation among the requirements 
of the various States. 

Major manufacturers of commercial motor vehicles adhere to the requirements 
of the Uniform Code with respect to safety devices and equip their vehicles 
accordingly. Since the Department of Defense utilizes standard commercial 
vehicles for its administrative motor requirements it is seldom necessary to 
replace installed safety devices or to install additional equipment in order to 
meet State requirements. Inasmuch as safety requirements are for the most 
part uniform, and since compliance can be accomplished locally where variations 
do exist, there appears to be no justification for the enactment of a law which 
does not specify minimum safety standards. 

In view of the foregoing, the Department of the Army on behalf of the Depart- 
ment of Defense does not favor the enactment of H.R. 1341. 
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The fiscal effect of H.R. 1341 cannot be estimated. 
This report has been coordinated within the Department of Defense in a 
cordance with procedures prescribed by the Secretary of Defense. “ 
Sincerely yours, 
WILBER M. Brucker 
Secretary of the Army. 


EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE Bupget, 
Washington, D.C., July 8, 1959 

Hon. OrEN Harris, : : 

Chairman, Committee on Interstate and Foreign Commerce, 

House of Representatives, House Office Building, 

Washington, D.C. 

My Dear Mr. Cuarrman: This is in reply to your committee’s requests for 
views of the Bureau of the Budget dated February 5, 1959, on two legislative 
proposals: H.R. 1297, a bill to prohibit the manufacture, sale, or use in commerce 
of any motor vehicle which discharges unburned hydrocarbons and other noxious 
gases in amounts dangerous to human health, and H.R. 1346, a bill to prohibit 
the use in commerce of any motor vehicle which discharges substances in amounts 
which are found by the Surgeon General of the Public Health Service to be danger. 
ous to human health. 

These similar bills would authorize the Surgeon General to promulgate and re- 
vise standards for maximum amounts of motor vehicle wastes to be discharged 
into the atmosphere, would make unlawful the use of vehicles discharging syb- 
stances in excess of such standards, and would provide a penalty for violation. 
The principal differences are: H.R. 1297 specifies that standards would first be 
published in the Federal Register 6 months after enactment of the bill and makes 
reference to the carcinogenic nature of motor vehicle exhaust; H.R. 1346 pre- 
scribes that standards would first be published 1 year after enactment of the bill, 
that stayndards need be devised only for those substances on which sufficient 
information is available, that standards would be developed for vehicles under 
various operating conditions, and that use of vehicles discharging in excess of 
the limitation would be unlawful only if a reasonable method of controlling the 
discharges is available. 

These proposals would necessitate the creation of a Federal organization to 
inspect and enforce motor vehicle safety under the standards which would be 
defined by the Surgeon General. Such inspection and enforcement are tradition- 
ally under State and local jurisdiction and are matters in which the Federal 
Government most suitably renders advice and technical assistance. 

In reporting on these measures the Department of Health, Education, and 
Welfare points out that at the present time a sufficient amount of scientifie in- 
formation to establish standards for substances emitted from motor vehicles is 
not available, that such information could not be obtained before the date pre- 
scribed in H.R. 1297, and that differing atmospheric conditions in various parts 
of the country make inappropriate the establishment of uniform national stand- 
ards under Federal statute. Nor is commercial production of suitable control 
devices yet practicable. The Department of Commerce raises the additional 
problem of enforcement of the proposed standards. Federal regulation and in- 
spection of the Nation’s numerous motor vehicles would be both difficult and 
expensive. 

This Bureau concurs in the conclusions reached by the Departments of Com- 
merce and Health, Education, and Welfare and joins them in recommending 
against enactment of these bills. 

Sincerely yours, 
Puiturp 8S. Hueaes, 
Assistant Director for Legislative Reference. 
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THE SECRETARY OF COMMERCE, 
Washington, D.C., July 10, 1959. 
on. OREN Harris uF 
Fasten, Committee on Interstate and Foreign Commerce, 
House of Representatives, Vi ashington, D.C. 


Dear Mr. CuarrMan: This letter is in reply to your recent request for the 
views of this Department with respect to H.R. J 297 and H.R. 1346, similar bills 
relating to the use of motor vehicles which discharge unburned hydrocarbons 
and other noxious gases in amounts dangerous to human health. 

The bills would authorize the Surgeon General to conduct research involving 
fumes discharged by motor vehicle exhausts, to determine the effect of these 
fumes on human health, and to promulgate standards based on this research as 
to the amount of such fumes which may be discharged from motor vehicles. 

The Department recommends against the enactment of these bills. 

Traditionally, the regulation and inspection of vehicles has been within the 
jurisdiction of the States. Estimates for 1958 indicate that there are in the 
United States approximately 68 million registered vehicles of all types. En- 
forcement of the proposed standards by the Federal Government, therefore, would 
be a difficult and expensive undertaking. 

The time limits available for research which would be imposed by the two bills 
are believed to be impractical. H.R. 1297 provides a 6-month and H.R. 1346 
provides a 12-month period, after the date of enactment, within which the stand- 
ards would be issued. Although methods exist for determining the amount of 
unburned hydrocarbons discharged, they are neither quick nor simple. Further- 
more, the amounts discharged vary with the speed and mechanical condition of 
the vehicle. It would appear that standards issued within either of the prescribed 
times would not be based on full and adequate research. Available information 
indicates that considerable expenditures and efforts have been made by official 
agencies and industry but that an entirely feasible solution has not been reached 
on a reasonable method of control. Exhaust filters or other devices prescribed 
for mandatory installation based on inadequate research would be of limited 
effectiveness and subject to becoming obsolete as new devices, based on con- 
tinuing research, are developed. 

In connection with the foregoing, it is observed that section 2(a) of H.R. 1346 
provides that the standards would be enforced only if the Surgeon General finds 
that a reasonable method of controlling exhaust discharges is available. 

The problem is serious, in some areas at least, but the present research and 
development efforts, largely in the hands of industry, need understanding assist- 
ance and interpretation by the governmental authorities most concerned before 
satisfactory regulations can be designed. The Federal Government should co- 
operate, as needed, with the automotive engineers, with State motor vehicle and 
health authorities, and other appropriate persons on the broad aspects of the 
problem, but enforcement beyond that provided by the State and local jurisdic- 
tions cannot be readily justified, since the safety phase of the motor vehicle ex- 
haust problem is highly localized. 

For these reasons this Department recommends against enactment of these bills. 

We have been advised by the Bureau of the Budget that it would interpose no 
objection to submission of this report to your committee. 

Sincerely yours, 
FrEpDERICK M. MUELLER, 
Acting Secretary of Commerce. 





DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, 
Washington, July 13, 1959. 
Hon. Oren Harris, 
Chairman, Commitiee on Interstate and Foreign Commerce, House of Representatives; 
Washington, D.C. 

Dear Mr. CuarrMAn: This letter is in response to your request of February 5, 
1959, for a report on H.R. 1297 a bill “To prohibit the manufacture, sale, or use 
in commerce of any motor vehicle which discharges unburned hydrocarbons and 
other noxious gases in amounts dangerous to human health,’’ and H.R. 1346, a 
bill “To prohibit the use in commerce of any motor vehicle which discharges 
substances in amounts which are found by the Surgeon General of the Public 
Health Service to be dangerous to human health.” 

The bill, H.R. 1297, would require the Surgeon General of the Public Health 
Service to prescribe and publish in the Federal Register, not later than 6 months 
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after the date of enactment of the act, standards as to the amounts of unburned 
hydrocarbons and other noxious gases which are safe, from the Standpoint of 
human health (with particular reference to the carcinogenic nature of unburned 
hydrocarbons and other gases) for a motor vehicle to discharge into the 
atmosphere. 

It would provide criminal penalties, effective 1 year from the publication of 
standards, for the manufacture for sale, the sale, the offering for sale, the use in 
commerce, or the importation into the United States of any motor vehicle whieh 
discharges unburned hydrocarbons or other noxious gases in amounts in eXCesg 
of such standards. 

Research experts who are now working on this problem in this Department 
advise that the scientific information required to justify and furnish the quantita. 
tive basis for the establishment of health protection standards for unburned 
hydrocarbons and noxious gases in motor vehicle exhausts is not now available 
and such knowledge could not be developed realistically within the period specified 
in the bill. 

During the recent National Conference on Air Pollution held in Washington 
D.C., on November 18-20, 1958, it was reported that more needs to be known 
about the individual components of exhaust emissions and the meteorological 
factors which govern the formation of reaction products. Satisfactory and 
practicable methods of reducing this pollution have yet to be developed. In this 
connection, it was reported in January of 1959 at the annual meeting of the 
Society of Automotive Engineers that certain experimental exhaust treatment 
devices have shown promise under test conditions. These reports also pointed 
up serious shortcomings and complications that will require much additional 
study, testing and development before any of the devices could be made praeti- 
cable and dependable enough for commercial production and wide application, 

The Public Health Service has further informed me that carcinogenicity for 
some animals has been demonstrated in certain high boiling fractions of petroleum, 
that airborne hydrocarbons have been shown to have carcinogenic properties in 
some laboratory animals, that known carcinogenic substances are being measured 
in particulates collected from the open atmosphere in several American cities, 
and that tumors have been caused by exposure of laboratory animals to automo- 
bile exhausts. Further studies will have to be made, however, before these and 
other data can be projected for appraisal of the hazard to human beings. In 
addition to careinogenic considerations, there are other potential health hazards 
associated with substances in automobile exhaust to which further intensive 
attention will have to be given. 

Research on these subjects is being supported by this Department and other 
organizations. In addition, this Department as well as commercial and other 
agencies, has intensified support of research aimed at the elimination, or major 
reduction of, unburned hydrocarbons and other materials in motor vehicle 
exhausts. 

In summary, there is not now available the scientific knowledge needed to carry 
out the specified purposes of H.R. 1297. 

The bill, H.R. 1346, would require the Surgeon General of the Publie Health 
Service to prescribe and publish in the Federal Register, not later than 12 months 
after the date of enactment of the act, standards as to the amount of substances 
which he considers safe, from the standpoint of human health, for a motor vehicle 
to discharge to the atmosphere. Such standards would, however, have to be 
established only for those substances on which sufficient scientific information is 
available to permit judgment as to adverse effects upon human health. 

Provision is also made for the revision of these standards by the Surgeon 
General and their enlargement by the inclusion of standards for additional exhuast 
components as adequate technical information concerning their health effects 
becomes available. 

Sections 2 and 3 provide for criminal penalties for using in commerce among the 
several States, in the Territories or District of Columbia, or in commerce with 
foreign nations, a motor vehicle which discharges substances in amounts in excess 
of such standards, provided the Surgeon General found there was available 4 
reasonable method of controlling such discharges. Section 4 contains definitions 
of terms used in the bill and fixes the effective dates of the various provisions of the 
bill. 

The limitations of existing technical knowledge, indicated previously in regard 
to H.R. 1297, are also applicable to this bill. However, H.R. 1346 would require 
the Surgeon General to prescribe standards only for those substances on which 
sufficient scientific information is available to permit judgment, and would permit 
the Surgeon General to revise and enlarge such standards as additional adequate 
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technical data became available. These provisions of H.R. 1346, therefore, are 
technically feasible of ultimate accomplishment. 

We have no doubts as to the ultimate desirability of developing and publishing 
standards or criteria relating to concentrations of various contaminants in the 
open atmosphere, including those derived from the exhausts of motor vehicles. 
Such standards or criteria are concerned basically with conditions in the ambient 
atmosphere and are, of course, related to the meteorological conditions and the 
intensity of pollutional contributions, both of which vary greatly from place to 
place. The establishment, therefore, of uniform standards under a Federal! 
statute does not appear appropriate to the needs at the. present time. 

With re: ard to the regulatory features of this bill, the preponderance of air 

Jlution problems in the United States is intrastate in character, and the control 
of the relatively smaller portions of the overall problems which could be reached 
by Federal legislation relating to interstate commerce would not, in itself, be 
effective. On the other hand, the practical totality of air pollution problems is 
susceptible to legal control by official agencies of State and local governments. 
We, therefore, do not favor the imposition of Federal legal controls as proposed in 
this bill. We are in full agreement with the congressional declaration of policy, 
as enunciated in the act of July 14, 1955 (42 ( S.C. 1857), an act, ‘To provide 
research and technical assistance relating to air pollution control,” that the pri- 
mary responsibility for the control of air pollution is that of the States and local 
governments. : ‘ 2 ; 

Under the present circumstances, we believe that the Federal effort in this field 
can be most effective by research and technical assistance leading to the develop- 
ment of standards or criteria of air quality appropriate for use in State or local 
control programs. In this connection the need for such standards or criteria has 
been recognized by such organizations as the American Public Health Association, 
the Association of State and Territorial Health Officers, the Conference of State 
Sanitary Engineers, the American Society of Mechanical Engineers, the National 
Advisory Committee on Air Pollution and others. The Publie Health Service 
has been aware of this need and, under existing authorizations, is carrying on and 
supporting work relating to the development of standards or criteria for allowable 
concentrations of contaminants in the air. In addition, we believe that encourage- 
ment and assistance to State and local agencies in the development of needed 
control programs would be more effective than the enactment of Federal control 
legislation. 

Thus, the needed Federal action in this field is the development and dissemina- 
tion by the Surgeon General of such recommended standards or criteria pertaining 
to allowable concentrations of contaminants in the open atmosphere as he considers 
useful for the guidance of State and local governments and other organizations. 
The Public Health Service is already cooperating with health authorities in one 
State in a special project aimed at the development of standards of air quality for 
the ambient atmosphere and of allowable concentrations of contaminants in 
automobile exhausts. Since the Surgeon General already has the authority needed 
for such action, further legislation for this purpose does not appear necessary. 

In summary, we regard the regulatory features of these bills as undesirable, 
and believe the provisions concerning the development of technical data and the 
dissemination of information thereon are unneccessary. 

We, therefore, recommend against enactment of the present bills. 

The Bureav of the Budget advises that it perceives no objection to the submis- 
sion of this report to your committee. 

Sincerely yours, 
ArtTHuR S. FLemMina, Secretary. 

Mr. Roserts. To understand the magnitude of the problem facing 
us, it is only necessary to read the newspapers. If an airplane had 
crashed killing only half the people who lost their lives during the 
Fourth of July weekend the Capitol would be ringing with demands 
for an inve-tigation. We would be told that something could and 
should be dene to stop this appalling loss of life. 

The atneal loss of life in highway accidents is appalling. In 
addition, we have the thousands who are seriously injured, many of 
whom wil: be crippled for life. Let us not forget the appalling cost 
of emerge: -y hospital care, much of it provided at public expense. 
Don’t fo get the property loss. According to Arthur W. Baum, 
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writing in the Saturday Evening Post for June 9, 1959, “our annual 
bill for auto accidents is now between $5 and $7 billion.” Insurance 
‘ates are going up every year and no one can see the end. 

In spite of this, I regret to say that there is a certain air of jndiffer. 
ence, a “so what’ attitude on the part of many who should be 
concerned. 

Since 1956, members of the Committee on Interstate and Forejgn 
Commerce have been trying to get something done abovt this terrible 
toll of injury and slaughter and this staggering property loss. I hope 
we have accomplished something by waking up the public and those 
in places of 1esponsibility. 

Still, I find that there is too much reliance on some magic formula 
some gimmick, some slogan. We can not do this job with a few 
slogans, warning us from rear bumpers or signs posted along streets 
and highways. For some, it would seem that the magic formula is to 
eliminate speeding. Now, driving too fast for traffic conditions is the 
cause of many fatal accidents, but if we could prevent all such 
accidents, we would still be a long way from a solution to our problem. 
In fact, at the very start we would be unable to agree on where to set 
the speed limit. 

We are doing something about law enforcement. We are doing 
something about the drunk driver. We are doing something about 
getting unfit and untrained drivers off the roads. We are doing 
something about getting unsafe vehicles off the highways. We are 
not doing enough, of course, but progress is being made. 

Many of those who have given thought to this problem believe there 
is one other area that should receive greater attention. 

We need safer vehicles. In these hearings, we hope to find out 
what can and should be done in this field. In aviation, we insist not 
only that we have well trained and licensed pilots, but we insist that 
planes meet rigid Federal safety standards. 

The purpose of my bill, H.R. 1341, is to put safer automobiles on 
the highways. It would have the Federal Government take the lead 
by requiring that motor vehicles bought by the Federal Government 
be equipped with reasonable safety devices. Promoting the produe- 
tion and operation of safer motor vehicles is a field in which the 
Federal Government has a definite responsibility. 

If safer automobiles can be built—and I think we all agree they 
can—the Federal Government should be buying them not only for 
the protection of Federal employees but for the protection of the 
public—which pays the taxes to buy these automobiles. 

We have a number of very well informed witnesses on our schedule 
and I shall not go into more detail regarding the legislation we have 
before us. 

Our first witness this morning will be our colleague, Congressman 
Multer, the sponsor of one of the bills. 

We will hear from the sponsors of the bills first. I believe Mr. 
Multer is here to make a statement. 

You may proceed with your statement. 
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STATEMENT OF HON. ABRAHAM J. MULTER, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF NEW YORK 


Mr. Mutter. Thank you, Mr. Chairman. 

May I at the outset thank you for the opportunity of being invited 
here to express my views on this important legislation you are con- 
sidering. At the same time I want to take a moment to commend 
the distinguished chairman and his distinguished colleagues on this 
subcommittee for their continuous and continual attention to this 
very important subject of attempting to make our highways safe and 
as a necessary coincidence of that, to try to make automobiles safe 
and to make automobile drivers do their share as well as the auto- 
mobile manufacturers, in improving the safety of our highways. 

If it is agreeable to the chairman, I will submit my formal state- 
ments for the record in support of H.R. 880 and H.R. 883, and ask 
that they be made a part of the record. 

I will briefly summarize them for the committee. I think that in 
that way we can save some time. 

Mr. Rozerts. Without objection, those statements will be filed for 


the record. 
(Mr. Multer’s statement in support of H.R. 880 is as follows:) 


Mr. Chairman and members of the committee, I appreciate the opportunity 
afforded to me to submit to you my views in support of my bill, H.R. 880. 

The bill as introduced requires a certificate of fitness by the manufacturer of 
any motor vehicle which is shipped, sold, transported, et, cetera, in commerce. 
Such certificate of fitness must state that (1) the motor vehicle and all parts and 
accessories have been inspected and found in good working order, safe and ready 
for operation on the public highways and in complete accord with all specifications 
as set forth in all descriptive and advertising matter; and (2) the vehicle has been 
road-tested for at least 100 miles and found in good operating condition after 
having been so road-tested. The bill prescribes a fine of not more than $10,000, 
or imprisonment for not more than 1 year or both. The act shall take effect 90 
days after enactment. 

If this bill is enacted into law, it should prevent “lemons”’ from getting into 
the hands of customers. You, gentlemen, are familiar with the District of 
Columbia case in which a dissatisfied customer painted lemons all over his new 
automobile and drove it through the streets of Washington. This is not good 
for the customer, the car dealer, or for the manufacturer. It is, indeed, poor 
public relations. 

As we understand the law in the Distriet of Columbia as it stands today, there 
is nothing to prevent a dissatisfied customer from painting “lemons” on a new 
ear.. In this case the car dealer sued for an injunction under a District of Co- 
lumbia traffic regulation prohibiting the painting of articles on automobiles. On 
appeal the traffic regulation was declared unconstitutional on the grounds that it 
was an infringement of free speech. It is hoped that such dissatisfaction by all 
concerned would be obviated by the enactment of this bill. 

The requirement that the vehicle be road-tested for 100 miles assures that the 
vehicle will be in good operating condition when it is sold to the customer. The 
bill also requires that all parts be inspected, including vital parts such as the trans- 
mission, steering gear, et cetera. We all have heard of those fantastic cases where 
the steering gear has come off in the hands of the operator, or the motor has literally 
dropped out of the car or a defective wheel has collapsed as in the case of Mac- 
Pherson v. Buick Motor Co. (111 N.E. 1050 (1916)). 

Another important aspect of this legislation is the requirement that the motor 
vehicle and its constituent parts be in complete accord with all specifications as 
set forth in all descriptive and advertising matter. There is no doubt that some 
advertising has gone beyond ‘‘mere puffing’? and does not truly represent the 
product. 

It goes without saying that this bill is in the public interest. It is also in the 
interest of the manufacturers, the car dealers, and car purchasers. 
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A somewhat analogous situation may be pointed out in the certificate of gir. 
worthiness required by the Civil Aeronautics Authority before a plane will be 
allowed to take to the air. 

It is true that special provision is made for the required inspections, and that 
airplanes have not yet reached the volume output of motor vehicles. But motor 
vehicles, of present power, are still a dangerous instrumentality, and some more 
effective measures must be found to insure that mechanically, at least, the likelj- 
hood of danger from inherent defects is reduced to the minimum. My bill is g 
step in that direction. 

Clearly my bill will, if enacted, help to prevent automobile accidents due to 
defective cars and parts. It will protect the public from physical injury instead 
of forcing them to seek redress through legal process by tort action for money 
compensation. No amount of money can ever compensate for a maimed human 
body or for the death of a loved one. 

This bill will take the doctrine of caveat emptor—let the buyer beware—out 
of new car sales. In other words, if an unfortunate new car buyer now perchance 
draws a “lemon,” the attitude is that he is just “unlucky.’”’ The new car dealer 
finds it difficult to iron out the mechanical “bugs’’ in a lemon. This bill would 
take the onus off the dealer—the present 90-day warranty—and place it on the 
manufacturer where it should have been all of the time. Obviously, it is easier 
for the manufacturer to check for these defects through the course of the many- 
facture of the vehicle, and after its completion by the road test, than it would be 
for the dealer. Under the present procedure we are locking the barn door after 
the horse has been stolen. 

It is most unfair to the dealer to require him to correct inherent mechanical 
weaknesses in the manufacture of an automobile, lemon, or otherwise. It is not 
fair to subject a dealer’s reputation and name to the painting of lemons on a ear 
purchased from him and parade such car through the streets of any community, 

It was Mr. Justice Holmes who said that an automobile was potentially a 
lethal weapon. It is just that when in good condition in the hands of a poor 
driver. Itisthe more so when in bad condition in the hands of the best driver. 

In conclusion, I want to emphasize the public interest aspect of this legislation, 
and the safety feature. I repeat, if this bill would save just one human life, it is 
worthy of enactment. Some of you may know that I have been interested in the 
enactment of this legislation for a number of years. 

I thank my distinguished colleagues for the kind attention they have given me 
today. 


(Mr. Multer’s prepared statement in support of H.R. 883 is as 
follows: ) 


Mr. Chairman and members of the committee, I appreciate the opportunity 
afforded to me to submit to you my views in support of my bill, H.R. 883. : 

H.R. 883, 86th Congress, requires the manufacturer of a motor vehicle to seal 
the speedometer thereof so as to prevent tampering therewith or to prevent its 
operation. The bill defines terms used, namely, manufacturer, motor vehicle, 
and commerce. It prescribes a fine of not more than $10,000 or imprisonment of 
not more than 1 year or both. 

It is commonly believed that it has become the practice for some used and new 
car dealers to tinker with the speedometer of their cars before placing them on the 
market. This has become so commonplace that it is almost considered caveat 
emptor. Some car dealers feel that it is ‘‘mere puffing.” 

Let us examine this procedure of turning the speedometer back. Is it not 
really dishonest and morally indefensible even if considered on the same level as 
“the morals of the market place’ in the words of Justice Cardozo? It is closely 
analogous to the sharp horse traders practice of a bygone era of doping horses to 
prime them for a particular trade or sale. If my bill is enacted it will be a step 
in the direction of probity in new and used car sales. I believe that we all agree 
that there is a need for a step in this direction. 

Frankly, gentlemen, if I personally were going to buy a used car or a new car, 
I would want to be assured of the correct mileage on the speedometer, be it high, 
or be it low, before purchasing such automobile. I think I am entitled to know 
the correct mileage on the speedometer when I purchase an automobile, as this 
is a primary consideration in determining the remaining useful life of the vehicle. 

If enacted, this bill would do just that. Is not the public entitled to this 
protection? Is not this bill in the public interest? Is not this bill long overdue? 
Is it not a fraud to tell a customer that the mileage of a car up for sale is 30,000 
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miles when in fact, and the seller knows as a fact, the mileage of such automobile 
is 60,000 miles. } ’ : 

Can such a deliberate and intentional falsehood going to the heart of the con- 
sideration be classified as ‘‘mere puffing?” If the mileage is not a primary con- 
sideration, why do some car dealers practice this deceit of turning the speed- 
ometer back? Surely it is done for the purpose of misleading and influencing 
the customer to buy when he has relied on the low-mileage reading. 

Certainly if the representation as to mileage is not already a material repre- 
sentation—as I believe that it is—the fact that the Federal Government would 
see fit to regulate such mileage by Federal law would make such representation 
a material fact without a shadow of a doubt. 

It has been held that the setting back of an automobile speedometer to deceive 
customers as to material facts constitutes fraud (Lizana v. Edward Motor Sales 
Co., 141 So. 295 (1932)). The court in that case said: 

“Tt is established in decisions in this State that the setting back of speedometers 
for the purpose of deceiving customers as to material facts constitute fraud. In 
the case of Nash Mississippi Valley Motor Co. v. Childress (156 Miss. 157; 125 
So. 708), it was held that representations by a seller of an automobile with reference 
to the mileage of such car constituted representations of a material fact on which 
the buyer had a right to rely, and that it is a matter of common knowledge that 
machinery of all kinds depreciates in value from wear and tear, and that the 
value of a secondhand automobile is largely dependent upon the number of miles 
it has been driven.”’ 

In regards to a new car, it has been held that the buyer of an automobile was 
entitled to rely on the representations of the seller or his agent that he was getting 
a new automobile, and he was not required to make a careful examination which 
might not have disclosed even to a mechanic that the automobile was not new, 
but had traveled about 1,500 miles, or that it had been in use by another buyer 
for 2 months. 

In District Motor Co. v. Rodill (88 A. 2d 493 (1952)), a District of Columbia case, 
the court held that a buyer is entitled to rely on a speedometer reading to deter- 
mine the all-important factor of mileage unless he has been put on notice, and the 
dealer is therefore under a duty to disclose his knowledge relating to the falsity of 
what the speedometer shows. 

I say to you gentlemen at this hearing that such sales methods are nothing more 
than pure fraud—as indicated by the above three cases. It should be outlawed 
by a Federal statute without delay 

Now, I do not want to imply that all car dealers engage in this type of practice. 
It is the old story of the sharp operators which require policing in order to protect 
the.reputable dealers and, of course, the public. 

I think the reputable dealers will support my bill. In fact, I think that my 
bill will aid used and new car sales because of the rehabilitation of buyer confidence 
which will be gained by the knowledge of customers that they can rely on the 
speedometer reading of a given car. 

I am sure that you can see the need of legislation to correct this loophole in 
the law. We lawmakers have a public trust to enact just such legislation as this. 
If a “positive attitude” is adopted toward this legislation this bill will be enacted 
into law and will be an instrument for accomplishing an enormous amount of good. 

I have stated that it is a fraud to tamper with the mileage of a speedometer. 
Some of you gentlemen may be thinking at this moment, why is this bill then 
necessary as there are already laws punishing fraud, as indicated by the cited 
cases. The answer is that the ordinary law of fraud is not doing the job because 
of the difficulty of detection and proof. There is a dearth of cases as compared 
to what we have good reason to believe goes on in practice. It is required in this 
bill that the speedometer be “‘sealed’”’ thereby preventing tampering in the first in- 
stance without the necessity of catching the culprit ‘‘redhanded”’ which is always 
very difficult. 

I thank you for the kind attention you have given me today. 


Mr. Mutter. Mr. Chairman and members of the committee, I 
am sure that you know I have been interested in this subject for a 
long time and I have testified before this committee in previous 
sessions as well as on the Senate side. Directly in line with what 
the chairman said in his opening statement, is a clipping I have in 
front of me from the Wall Street Journal with the headline, ‘‘Shake, 
Rattle, and Roll—Ailing Autos, Shoddy Service Anger Owners, 
Bring Wrath on Dealers * * *’ and so on. 
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It goes on to tell the story about the automobile and the many- 
facturers of automobiles and the service of automobiles so well 
known to all of us. Strange enough, this clipping is dated July 19 
1957. aie 

Of course, there are many others we could provide and my files 
are full of clippings to the same effect. 

The first of my bills would seek to require a certificate of fitness 
to be issued by the manufacturer of any motor vehicle which js 
shipped, sold, or transported in interstate commerce. 

The necessity of that, I think, is almost self-evident. The manu- 
facturers for years have been delivering automobiles to the dealers 
under an agreement requiring the dealer to put them in shape for 
delivery to the purchaser. The dealer, because of the economic 
conditions involved, or other considerations, will then deliver the 
car too frequently re a superficial inspection and then stall the 
purchaser until the guarantee has run out. Then he will undertake 
to make the repairs or ihe corrections in the automobile that should 
have been made at the factory before it was sent on to the dealer. 
You cannot blame the dealer too much for that operation because the 
economics of the situation probably require it. It is bad business 
ethics, of course, but bad business ethics many times will give way 
to the need to make a profit in order to stey in business. ; 

Instead of spending his own labor and time and energy to put a 
machine in good shape for delivery ready for operation on the road, ‘he 
will wait until he can make a charge for it. The certificate of fitness 
to be issued by the manufacturer w ‘ill put the burden where it belongs, 
on the manufacturer of the automobile to make sure that it is fit for 
use before it leaves bis place of assembly or manufacture for delivery 
to the dealer. oday the manufacturer requires the dealer to deliver 
the car in good condition. 

I also provide in the same bill that there should be a road test of at 
least 100 miles by the manufacturer before he delivers that automobile 
to the dealer for sale to the ultimate consumer. 

The other bill, H.R. 883, would seek to prevent one of the frauds 
that is perpetrated on the buying public almost every day in the week 
in connection with the sale of either a new automobile or an old auto- 
mobile. The purchaser today too frequently has no means of knowing 
how far or how long, or how many miles, that automobile has trav eled 
before it is delivered to him. You probably know that many auto- 
mobiles are delivered from the manufacturer, from his point of assem- 
bly to the dealer, by driving them over the highways and delivering 
them for sale to the customers as new cars. 

Of course, the abuses are even more frequent in the used car trade 
where, no matter how far the car has been driven before it is put on 
the used car lot for sale, one of the first things done by most used car 
dealers—not all of them thougb—is to turn back the speedometer. 
Instead of showing that it has “been driven for 60,000 miles, it shows 
that it was driven for 20,000 miles. Many times the speedometer is 
not connected at the fac tory before the automobile is put on the road 
for delivery to the dealer. When it gets to the dealer’s shop, the 
speedometer is connected. It may run 100 or 200 miles and then, too, 
many of these cars will be used for demonstration by the dealers ‘with 
the speedometers disconnected until they are ready to make the sale. 
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The speedometer may run 100 miles or 2,000 miles. It may be 
used 1 month or 2 months before finally delivered to the customer as 
a new car. Whether it is a new car or used car, the fraud is just as 
great and I think that my bill, H.R. 883, by requiring the speedometer 
to be sealed and with a provision to prevent tampering with the 
speedometer, will eliminate that fraud. There is not any doubt that 
there is a civil remedy. If the purchaser of the car, used or new, can 
find out and adduce proof in court that the speedometer was rolled 
back, he can get damages in a civil court. 

My bill contains penal provisions and it will be not necessary to 
prove the person rolled back the speedometer or prove, by calling 
witnesses that the speedometer was actually rolled back. My bill 
will prevent tampering with the speedometer in the first instance and 
require it to be sealed. If the seal is broken it has been tampered 
with. 

The dealer, as well as the customer, will get some notice that there 
is something wrong with that car so far as the speedometer is con- 
cerned. 

That, in brief, gentlemen, covers the proposals that I submit to 
you for consideration in connection with any legislation you will 
report to the full committee, and which your full committee may 
then see fit to report to the House. 

I will be glad to try to answer any questions that any of the mem- 
bers may have. 

Mr. Roserts. The Chair would like to thank the gentleman from 
New York for his interest in this subject and to thank him for his 
appearance before the committee. 

The effects of your two bills are understood by the committee and 
I would say that your bills will certainly receive the interest and 
consideration of this subcommittee. 

Are there any questions, gentlemen? 

Mr. Scuenck. Yes, Mr. Chairman. 

First, I would like to make a very brief statement of commendation 
toour chairman. It has been may very distinct privilege and pleasure 
to work with him ever since the beginning of the former Subcommittee 
on Highway Safety and I have been pleased to continue that associa- 
tion. [ want to commend him most sincerely for his continual interest 
in this very vital question of highway traffic safety and to commend 
him for his work as well as to share with him in the expression of the 
very splendid statement he made at the opening of this hearing. 

Mr. Chairman, I would also like to commend our colleague, the 
gentleman from New York, Mr. Multer, for his long interest and efforts 
in behalf of highway safety and for the legislation he has presented. 

Sepcifically, I note that in H.R. 880, page 2, lines 3, 4, and 5, Mr. 
Multer proposes that the vehicle be road tested for at least 100 miles 
prior to sale and found to be in good operating condition after having 
been so road tested. 

I am assuming, Mr. Multer, that you are referring to a road test 
by the factory? 

Mr. Mutter. Yes, sir. 

Mr. Scuencx. Do you have any information, Mr. Multer, as to 
the possible cost in time or money of such road tests and how they 
will affect the price of the automobile? 
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Mr. Mutter. No, I have no estimate of what that would cog 
You may recall that in 1957, when I testified in support of a smiligy 
bill, I required in that bill much more extensive testing. Then the 
automobile industry did come forward and indicated that that would 
run the cost of an automobile so high that it would be impossible to 
sell an automobile at a reasonable price if they had to comply with al] 
of the road testing required. 

I am sorry that they did not come forward at the same time and 
tell us what kind of road testing, or to what extent they could afford 
to engage in road testing. When I introduced this bill, I took the 
minimum of 100 miles for road testing. If that is going to be too 
costly, I think the burden is on the manufacturers, the automobile 
industry, to come forward and tell us what kind of road testing they 
can afford to give us. ; 

As Mr. Justice Holmes said, an automobile is a potentially lethal 
weapon. In the hands of a good driver, a bad automobile is certainly 
just that. Of course, in the hands of a bad driver, even a good auto- 
mobile becomes a dangerous weapon. 

Let us assume that we are only going to have good drivers. We 
cannot afford to let them be driving bad automobiles with defects 
that can be traced directly to the manufacturer. They ought to come 
forward and say, if this 100-mile provision for road testing is going 
to be too expensive, first, what it is going to cost and if that is too 
expensive, arrive at some medium or something that will be fair to 
them and at the same time fair to the consuming public so that we 
can get a good automobile coming from the manufacturer in the first 
instance. 

Mr. Scuenck. Mr. Chairman, if I understand correctly the total 
production of automobiles in the current year would be somewhere 
between five and six million new cars and to test each one of them 
100 miles would require a good many millions of mile of roadwork and 
a considerable number of man-hours by experienced drivers. 

At the risk of indicating my age, may I call attention to the fact that 
in Dayton, Ohio, there was a time when we built automobiles known 
as the Speedwell and the Maxwell, and the Stoddard-Dayton. At 
that time each of those car was road tested before the body was applied 
and I recall some of the road-testing difficulties even under those condi- 
tions without crowded highways. 

Probably Mr. Multer would feel that the thorough inspection sys- 
tem now being used by most manufacturers would give adequate 
assurance for the condition of the car or would he still feel it ought to 
be actual road testing? 

Mr. Mutter. Mr. Chairman, I do firmly believe that only the road 
test, whether the 100-mile test, or something less than that, only the 
road test will do the job. The inspection can only indicate to the 
eye that each of the parts is in place and unless he is going to take the 
trouble to test each bolt, nut, and screw to make sure that it is firmly 
— and operating properly, visual inspection will never do the 
job. 

Mr. Scuencx. Mr. Chairman, if I may just ask one other question 
regarding H.R. 883 which proposes a complete certificate upon deliv- 
ery of the car, what happens on the so-called bootletg car about which 
we have heard a great deal? That is, the car which is not sold by an 
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authorized factory representative or dealer; who would be responsible 
for such certification? ceeaett he 

Mr. Mutter. I think the certification in the first instance or the 
responsibility for the certification should be that of the manufacturer. 
I think to a Jarge extent it would stop some of that bootlegging because 
the manufacturer will deliver his certificate to the legitimate new car 
dealer. It is possible that the new car dealer, if he is going to engage 
in bootlegging and turn that car over to somebody else, he will prob- 
ably turn the certificate over along with it. If the bootlegger cannot 
deliver the certificate at least the purchaser is on notice that something 
is wrong. : ! : 

My bill requires a certificate to go along with the new car. If I 
do not get a certificate, 1 am not getting a new car. 

Mr. ScuEenck. I appreciate my colleague’s answer to that question 
and perhaps there could, or could not be, a transfer of certification. 
If there were such a transfer, it might be meaningless because of 
alterations? 

Mr. Mutter. I think that is so, sir. 

Mr. Scnenck. Do you believe that this same certification should 
follow the so-called used-new car? 

Mr. Mutter. A used-new car? 

Mr. Scuenck. Yes. In other words, any used car or so-called 

nearly new car, at a lesser price on the basis that it was used—this 
may or may not be true—but that brings up a difficult situation, I 
think. 
Mr. Mutter. Yes, it does present a somewhat difficult situation. 
However, again there, if it is a used car it should not have a new car 
certificate. If the man is willing to go to a used car lot and take the 
chance of buying a new car slightly used, he is on notice as to what 
he is getting. If he is stuck, it is his own fault. If he is looking for 
a new car, he should not go to a used car lot. It is just another 
method of bootlegging. 

The dealer says, ‘‘This was just run around the corner by one of 
the executives of the manufacturing company and I got it at a low 
cost and you can have the advantage of that.” 

Then the buyer is on notice that he is getting something less than 
full value. 

Mr. Scuenck. Therefore, he should not expect service on a so- 
called nearly new car? 

Mr. Mutter. That is right. 

Mr. Scuenck. Along this same line, Mr. Multer, how would you 
propose to administer the sealing of the speedometer and maintaining 
the seal? Would that be done by authorized speedometer service 
stations or authorized car dealers or authorized repair shops? Just 
who would have authority to unseal a speedometer, correct its opera- 
tion, and seal it back again? Who would administer that program? 
Who would police the program and see that these provisions were 
complied with? 
_Mr. Mutrer. You have touched on a very important phase of the 
situation which is not covered by my bill. The speedometer, like 
any other part of the automobile, may get out of order and may re- 
= repair or may not be working properly and must be reset. 

gain, somebody will have to do the job and somebody will have to 
work on it. I do think that it would require some further study and 
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probably an additional provision added to the bill so as to indicate 
who would be authorized to make those changes, repairs, and who 
would be authorized to do the resealing. If the burden is to be on 
the manufacturer in the first instance, he complies when he delivers 
the car to the new car dealer. As to what happens to it after that, of 
course, I think we would have to put the responsibility on someone 
or set up some method where there would be authorized persons to 
make those changes and repairs. 

Mr. Scuencx. Mr. Chairman, I appreciate the splendid answers of 
our distinguished colleague from New York, Mr. Multer, and his long 
interest in these very important problems and his splendid coopera- 
tion. I surely hope that he will continue in his efforts to give us the 
benefit of any additional information or ideas he may have as to the 
changes he may want to recommend. 

Mr. Mutrer. Thank you, sir. 

Mr. Roserts. I thank the gentleman from Ohio and I would also 
like to thank him for his gracious and generous statements and the 
way he has devoted himself to this problem. He has worked very 
hard in the past 3 or 4 years in trying to find some solution to this 
problem. 

Are there any further questions? 

Mr. Devine. Yes, Mr. Chairman. 

Mr. Multer, in your studies on this general subject, have you come 
up with any percentage figures that would indicate the number of 
new cars involved in accidents or fatalities as a result of lack of 
certification or defective parts in processing? 

Mr. Mutter. I have no figures I can give to the committee that 
would be of such a nature that you could rely on them. Unfor- 
tunately, so many accidents occur with the driver being killed where 
we just do not know what the cause was. We do not have a system, 
as we do have with the airplane, so that when there is a serious accident 
we immediately send out a corps of investigators to determine what 
happened; whether it is human failure, mechanical failure, or some- 
thing foreign to the machine. We do not have anything like that 
and I do not suggest we can have anything like that with reference to 
the automobile. There are just too many on the highways to try 
to go to each scene of an accident and find out precisely why the 
accident happened. Iam sure that from the reported cases that have 
gone through the courts over the years, there are any number of 
accidents that are due to mechanical defects inherent in the machine 
before it was delivered but there is no way of proving that with 
exactness. 

There are cases like the Buick case that went all the way to the 
U.S. Supreme Court where they held the manufacturer liable because 
of an inherent defect as a result of which the wheel fell off. There 
are any number of other cases of that kind, but we just do not have 
the statistics, because you cannot put your finger on it and say that 
the manufacturer is responsible for the accident. 

Mr. Devine. Would you say then that the need for this legislation 
which you propose is based on a lack of quality in workmanship on 
the part of persons manufacturing these cars and no longer taking 
pride in doing a good job, and just throwing them together? 

Mr. Mutrer. I would not like to make the charge that broad. I 
do realize that the manufacturers by and large are trying to do a 


cate 
who 
e On 
Vers 
t, of 
one, 
S to 


rs of 
long 
era- 
| the 

the 


also 

the 
very 
this 


ome 
r of 


Kk of 


that 
\for- 
here 
fem, 
dent 
vhat 
yme- 
that 
e to 

try 

the 
lave 
r of 
hine 
with 


the 
Luse 
here 
lave 
that 


tion 


) on 
king 


lo a 


MOTOR VEHICLE SAFETY 23 


good job, and by and large they are delivering good automobiles to 
the dealers and to the buying public. I will go into any new dealer’s 
showroom or service station with any member of this committee— 
you pick out the service station, and I do not care what the manu- 
facturer of the car is or whether the service station is in Washington 
er in any other metropolitan community—it is not quite as bad in 
the smaller communities—but I will go to the floor of that showroom 
or into the service station where he has a new car ready for delivery 
and go through that car with you and point out manufacturing defect 
after defect which has not been corrected. 

Mr. Devine. Of course, we are getting into a small segment of 
automobiles that are brand new, going from the manufacturer to the 
dealer that we are trying to take care of in this legislation. 

I think you should be commended for your interest. 

I do know, however, that across the United States there are 16 or 18 
States now that have compulsory vehicle inspection which does not 
necessarily relate to new, but all automobiles. 

If my recollection is correct, it is variously predicted that from 
4 to 9 percent of the motor-vehicle accidents and fatalities are the 
result of defective equipment. We understand that, in that con- 
nection, it is very difficult to determine what defect caused an accident 
but I wonder if we are not referring here to the 1 percent and not the 
other 5 or 6 or 8 percent that do involve mechanical defects? 

Mr. Mutter. I concede that it is a small percentage we are address- 
ing ourselves to but that small percentage affects human bodies and 
human lives. If we can save one life by the enactment of a bill like 
this, I think we will have done a good job. Incidentally, with reference 
to inspections I think the laws of most of the States—I am not familar 
with those outside of New York—but in New York that inspection 
is required after the automobile has been on the road and used. It 
is not required of the new car. If it is required of the used car, the 
car that has been driven around, why should not inspection be 
required in the first instance before the car gets out on the road? That 
is what my bill would seek to do, require the manufacturer to certify 
that he has really driven this car, or had it driven, and that it is now 
ready to operate on the road. 

Mr. Devine. In connection with your provision in this one bill 
relating to the sealing of speedometers, I do not quite follow your 
testimony—I have not examined the bill too closely—but in the event 
it is discovered that the seal is broken, who is going to be prosecuted? 

Mr. Mutter. I think that anyone can file a complaint. I am sure 
that the prosecutor would not act on his own but almost anybody 
could file a complaint, either you or I, as the purchaser of the car, 
could file a complaint. 

Mr. Devine. The same rules of evidence would apply. You have 
to prove beyond a reasonable doubt that a certain individual is 
responsible for tampering with the speedometer. 

Mr. Mutter. I think that both Mr. Schenck and you are making 
a good point as to the tampering with the speedometer. It may be 
that the bill goes too far in trying to prevent tampering. I think 
everybody would agree that we should prevent it, but in attempting 
to prevent it, we want a good bill to do the job and not one which 
will just stir up a lot of litigation. 
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It may very well be that that part of the bill requires considerable 
study and improvement. 

Incidentally, I do not pretend that either of these bills is the last 
word. I hope that the committee can improve them and I hope that 
the bills can be improved upon by those who testify, particularly 
those representing the manufacturers, the automobile dealers, and go 
on; they can give you some ideas as to how to improve these bills, |] 
think that we go a long way if we just take that part of H.R. 893 
which calls for the sealing of the speedometer at the factory. That 
will eliminate one of the evils. 

Mr. Devine. Thank you, Mr. Chairman. 

Mr. Roserts. Is there anything further, gentlemen? 

(No response.) 

Mr. Roserts. The next witness is Congressman Bennett of Florida. 

The Chair would like to welcome the gentleman from Florida who 
introduced a bill in the last Congress as demonstrating his interest 
in this problem. 

We are happy to have you, Mr. Bennett. Proceed. 


STATEMENT OF HON. CHARLES E. BENNETT, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF FLORIDA 


Mr. Bennett. Thank you very much, Mr. Chairman. 

I appreciate this opportunity to appear before this committee today 
in behalf of my bill, H.R. 722, to require certain safety devices on 
motor vehicles sold, shipped, or used in interstate commerce. The 
serious highway safety problem facing the American people is shown 
by the loss of 37,000 American lives during 1958 on our Nation’s 
highways. The importance of the subject was ably demonstrated by 
the Special Subcommittee on Traffic Safety of the 84th Congress, of 
which you, distinguished Chairman Mr. Roberts, were also chairman. 
Also serving on that committee was your distinguished ranking minor- 
ity member, Mr. Schenck. That committee’s excellent report con- 
tains all statistics needed to show that concrete steps should be taken 
without delay to stop this tragic toll of American lives. 

One of the ways suggested by this report for accomplishing this 
objective is the manufacture of safer automobiles. The report made 
the following suggestions: 

All known and tested safety devices, such as crash padded paneling, padded 
windshield visor, dish-type steering wheel, safety glass, et cetera, should be in- 
cluded as standard equipment on all model cars. 

That is what my bill seeks to accomplish. 

Experience of the public-spirited manufacturers who incorporated 
a number of safety features into their 1956 models has shown dramatic- 
ally that a conscious effort to make automobiles safer pays off in re- 
duced numbers of deaths and injuries. For instance, according to 
Cornell Medical School researchers, studies of thousands of accidents 
show that chest injuries were cut in half by the safety steering wheel. 
These studies further show that if all cars, new and old, had certain 
recommended safety features, each year a half-million persons would 
escape injury, and many of those now being killed would escape with 
only injuries. 

My bill, H.R. 722, would direct the Secretary of Commerce to 
prescribe minimum safety standards for automobiles manufactured 
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for use in interstate commerce, and manufacturers would be required 
to observe these standards on their new cars. Among the automobile 
features subject to consideration by the Secretary and for possible 
regulation as to minimum safety standards would be safety padding, 
steering and other vehicle controls, bumpers and other shock-absorb- 
ing equipment, lights, brakes, visibility aids, and tires. Imported 
automobiles would also be required to meet these standards. Ex- 
empted from the proposed law would be vehicles manufactured for 
export and sold in a foreign country and those manufactured for and 
pe to a law-enforcement agency, fire department, or ambulance 
service. 

L introduced a similar bill in the 85th Congress, H.R. 561. Depart- 
mental reports on this bill requested that no action be taken by 
Congress until the highway safety report directed by the Federal Aid 
Highway Act of 1956 should be submitted. The Secretary of Com- 
merce submitted that report early this year, and it is now House 
Document 93. It bears the following strong testimony to the need 
for safety in automobile design and construction: 

Surely it can be said that today’s vehicle is not as safe as it can be made * * *, 
There is an immense job to be done, both from the standpoint of protecting 


vehicle occupants from injury in the event of collision, and in behalf of the more 
fundamental concern of accident prevention. 


The report points out various ways in which automobiles are 
unnecessarily unsafe. Concerning bumpers, it says: 


The projectile-like components of the bumpers and bumper guards of some 
cars are largely nonfunctional and poems needless hazards to pedestrians, as 
do some other embellishments, including projecting hood or fender ornaments. 


As to rear vision: 


The large rear windows on newer cars provide the driver with a potentially 
much greater field of vision to the rear, but the sweeping tail fins tend to obscure 
rear vision in backing. The lack of defogging or defroster equipment on rear 
windows is another factor in serious impairment of driver vision to the rear, 
unchanged by the larger glass area. The rear glazing in convertibles, which 
loses its transparent quality very quickly, is still another example of driver-vision 
characteristics of the vehicles that can adversely affect safety. 


Concerning controls and instruments: 


The driver who is required to divert his attention from control of the vehicle 
to check his instruments or search and stretch for a control cannot act safely. 
Adequacy, simplicity, and standardization of dials and controls seem to have 
been sacrificed, to a degree at least, for attractiveness of layout and presentation 
and to provide individuality for the brand and year model. Variation in the 
nature of operation and location of controls for automatic transmissions has 


created a serious problem, especially for those who may have occasion to drive 
more than one car. 


Regarding brakes: 


Improvements are needed in the brakes of all types of vehicles. Particularly, 
emphasis should be placed on development of antiskid braking systems. 


As to lighting: 
* * * it is evident that vehicle lighting, a highly functional aspect of design 
which needs greater standardization and improvement for safety reasons, is 
instead being manipulated to a considerable extent for appearance purposes * * * 
Unfortunately there has been a tendency in some recent models to move the 
taillights of passenger cars downward to a location where they are not so readily 
visible over a rise in the highway. 
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The report did not mention another safety proposal which has 
received much attention in other discussions of automobile safety, 
This is the use of padding material in car interiors to cushion heads and 
bodies in impacts resulting from accidents. A very interesting article 
appeared in the April 1959 edition of Today’s Health, a magazine 
poblisked by the American Medical Association. This relates the 
crusade of Dr. Horace E. Campbell, a member of its committee on 
medical aspects of automobile injuries and deaths, for the use in ear 
interiors of Ensolite, a new energy-absorbing substance of foam plastic. 
Demonstrating the effectiveness of Ensolite as a cushioning agent, the 
article reports: 

Four eggs were dropped 115 feet on the 1%-inch-thick Ensolite pad without 
breaking. The human skull, says Dr. Campbell, hitting the same Ensolite in an 
auto crash wouldn’t break either. 

There are several questions which might be in your minds concern- 
ing this proposal. First, you might ask whether the primary cause of 
accidents is in the driver, rather than in the automobile. The Com- 
merce Department report quoted above says: 

It may well be that many accidents presently attributed to driver error are 
actually due to the driver’s inability to surmount difficulties inherent in his auto’s 
design. 

Nevertheless, I am perfectly willing to admit that driver inadequacy 
or error may be a more important element in accidents than automobile 
construction and design. Perhaps there are laws which we in Con- 
gress should enact to help people overcome their inherent carelessness, 
But this does not detract in any way from the need for legislation to 
require safer automobiles, as another important approach to the safety 
problem. 

Second, you might ask whether there is any need for regulation by 
the Government of the safety of automobiles, and whether self-regu- 
lation by automobile manufacturers would suffice. I submit that it 
is totally unrealistic to expect self-regulation in this field, despite the 
obvious desire of most manufacturers to make their products safe. 

The hard, cold fact is that automobile manufacturers and franchise 
holders are engaged in perhaps the most competitive field in the 
American economy, and they are at the mercy of the whims and 
preferences of the buying public. Unfortunately, many or most of 
the safety features either have no sales appeal or negative sales appeal. 
What would happen to a public-spirited automobile company which 
would decide to make less powerful, more manageable cars to save 
American lives? Purchasers would flock to his rivals and he would 
lose millions of dollars, as would his chain of dealers. Or suppose he 
should decide to incorporate safety features which, though not un- 
attractive, would increase the cost of his product? Again, he would 
suffer competitively because of price considerations. 

When we Americans buy a car, after deciding we need one, we often 
first think of the self-satisfaction which its power and appearance will 
give us; second, whether we can afford it, and seldom, if ever, of the 
possibility that it may kill or maim ourselves and others. Thus, the 
inexorable economic laws governing the sale of automobiles penalize 
those who seek most earnestly to further automobile safety, and would 
doom self-regulation to failure. 

Another question which you might ask is whether, granting that 
government regulation is necessary, such regulation should not come 
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from the States and localities rather than from the Federal Govern- 
ment. The manufacture, sale, and use of automobiles is largely in 
interstate commerce. For this reason the type of regulation proposed 
by my bill fits most naturally into the power given by the ¢ onstitu- 
tion to Congress to “regulate commerce among the several States.’ 

Suppose that California, for example, should enact legislation 
requiring minimum safety standards in the manufacture of auto- 
mobiles. What force and effect could such a statute have in Michigan 
where many automobiles are manufactured? Suppose, however, that 
manufacturers in Michigan voluntarily, and at considerable expense, 
complied with the California requirements as to automobiles manu- 
factured for sale in that State. How could California deal effectively 
with the large number of out-of-State automobiles? Would not 
many Californians be tempted to purchase their automobiles in other 
States? How could California stop the flow of substandard auto- 
mobiles into and out of that State without great inconvenience to 
the driving public and without unduly burdening interstate 
commerce? — 

Finally, you might ask whether requiring such safety devices 
might not result in unduly raising automobile costs. Actually, the 
elimination of some of the unsafe features discussed in the Commerce 
Department report would save, not cost, money. One such feature 
is the “projecting hood fender ornaments” which the report called 
“nonfunctional.” Other changes could not cost any more, since they 
merely represent changes in the position of equipment which must 
be used in any event. An example is the adoption of the report’s 
suggestion that dials and controls be standardized to avoid coniusion 
of drivers who drive more than one car. 

Another example is raising taillights so the rear of the car can be 
more easily and quickly seen on an undulating road. It cannot be 
denied that some safety changes would increase the cost of the car. 

However, H.R. 722 specifies that the changes may not unreasonably 
increase automobile costs, and this would prevent the Secretary’s 
requiring changes whose costs are out of proportion to their contribu- 
tion to safety. As shown by the Commerce Department report, there 
are many changes which can be made without substantially raising 
the cost of new automobiles. To the extent that additional expense 
is necessitated, it would be justified from a strictly dollars-and-cents 
standpoint by the decrease in financial losses resulting from accident 
prevention and, presumably, in the decrease in insurance rates. 

Thank you again, Mr. Chairman, for permitting me to appear here 
today to testify in favor of this proposal, which I sincerely believe 
would save the lives of many Americans and save others from injury 
and suffering. 

Mr. Rozerts. The Chair would like to commend the gentleman 
from Florida for an excellent statement. 

I appreciate very much the fact that the gentleman has done a lot 
of research in this field and the fact that he included in his statement 
certain recommendations made by the Secretary of Commerce in 
House Document 93. 

I believe this report was prepared under section 117 of the Highway 
Act of 1956 and I appreciate very much the fact that the gentleman, 
has included those recommendations in his statement. 

Are there any questions by the members of the subeommittee? 
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The gentleman from Florida? 

Mr. Rocers of Florida. Mr. Chairman, I want to say that I haye 
enjoyed the statement of my colleague from Florida and with his 
usual thoroughness he has presented a very excellent statement that 
will certainly help the subcommittee. 

I did want to pose one question, Mr. Chairman, about allowing the 
Secretary of Commerce the right to determine what your standards 
would be. 

I wondered if my colleague had given any consideration perhaps to 
incorporating in the legislation those features which have been pointed 
up as being the very necessary features rather than allowing it, or 
leaving it, to the discretion of a department head. 

Mr. Bennett. I have given consideration to it and the bill which 
I have introduced was the best I could come up with based upon the 
information that I had. 

Of course, your subcommittee is going to have full testimony from 
many people and you will be able to see the weaknesses and strengths 
of the different ways of handling this. This is not without precedent 
and there are a great many places within the Government where such 
regulations are put in the Federal Register. There is the virtue of 
this system, in allowing a degree of flexibility and a degree of coopera- 
tion with the industry which is rather difficult to do with regard to 
the enactment of legislation. 

We might put something very rigid in the statute which might cost 
the manufacturers of automobiles a great deal of money and would 
not actually be of any tremendous benefit by the mere inartfulness of 
the English language. This would hardly be a strong probability in 
things put in the Federal Register, after consultation on an intimate 
basis with the industry, which could be changed very rapidly if found 
to be not quite practical. It would be more helpful to the public to 
be more cooperative with the industry. 

Therefore, what I have put in this bill is the best thinking that I 
have. I fully realize that you are going to have before this committee 
better technicians in this field than I could possibly hope to be. At 
the end of it, you are going to be wonderful technicians yourselves 
and you are going to see what is the best way to do it. 

You might well come up with the idea you might have absolutely 
rigid statements in penal statutes or you might have what this has 
suggested, a great deal of flexibility, or you might have something in 
between. You might have stronger guidelines than the bill I have 
introduced or not completely rigid guidelines. Whatever it is, I am 
sure you will bring forth something of benefit for our country. 

Mr. Rocers of Florida. Thank you very much for an excellent 
statement. 

Mr. Roserts. Thank you, Mr. Bennett. 

Is there anything further, gentlemen? 

Mr. Scuencx. Mr. Chairman, I would like again to commend our 
distinguished colleague, Mr. Bennett, for his interest and efforts m 
this very important field and for his very excellent statement. 

I notice on page 1, beginning on line 9 of H.R. 722, that our colleague 
recommends (a) a governor which limits the top speed of a vehicle to 
80 miles an hour, or to such top speed in excess of 80 miles per hour 
as the Secretary deems appropriate, or (b) an engine of a horsepower 
rating which limits the top speed of the vehicle to 80 miles per hour, 


have 
h his 
_ that 


g the 
dards 


pS to 
inted 
it, or 


vhich 
n the 


from 
ngths 
edent 
such 
ue of 
pera- 
rd to 


t cost 
vould 
ess of 
ity in 
imate 
found 
lic to 


hat I 
nittee 

At 
selves 


utely 
s has 
ng in 
have 
I am 


ellent 


d our 
rts i 


pague 
cle to 

hour 
ower 
hour, 


MOTOR VEHICLE SAFETY 29 


or to such top speed in excess of 80 miles per hour as the Secretary 
deems appropriate. : 

I wonder if our colleague ever rode in an automobile with a governor 
on it? : , 

Mr. Bennetr. Yes, sir. 

Mr. Scuenck. Did you like the experience? 

Mr. Bennett. As a matter of fact, every automobile has a governor 
of some sort because there is a limit on speed for all automobiles. It 
is a question of where the limit in speed should be. 

Would the gentlemen yield to me? 

Mr. ScHENCK. Yes. 

Mr. Rozerts. I think the Chair has some personal experience 
shared with the gentleman from Ohio on a proving ground. We were 
in a car that had a governor on it and I might say to the gentleman 
that we almost had a collision. I think that is what the gentleman 
was trying to point out. 

I believe, too, that the gentleman from Florida might go along with 
the idea that in the Federal Government we have in the National 
Bureau of Standards a testing agency that has long been used, not 
only by the Federal Government, but by private enterprise and local 
units of Government. It is a career service and has made many 
fine contributions to our way of life. That might be a better approach, 
I suggest to the gentleman, than trying to detail these various devices 
and trying to designate them, because, after all, we are laymen here 
and, regardless of what testimony we might get, it would be impossible 
for us to say, as a matter of law, what devices should be used in place 
of those things. 

Mr. Bennett. I would like to make one explanatory remark with 
reference to the question of the gentleman from Ohio. It was not 
intended that this section 1 be a binding requirement upon the Secre- 
tary that he should have such a provision put into the Federal Register 
that would be binding on the manufacturers of automobiles. He 
might well find this was not a safety device and was dangerous, or he 
might well find it is too costly to manufacturers, in either of which 
case he would not put such a provision in the Federal Register. 

In my personal knowledge I feel this particular provision is a sound 
thing, but I recognize I am not endowed with enough factual informa- 
tion to be sure of it. That is why this legislation is drawn in the 
flexible manner in which it is drawn, and you might want to strike 
section 1 altogether. I would not say this is a most important section 
of the bill by any means. 

Mr. Scoenck. Mr. Chairman. 

Mr. Rozserts. The gentleman from Ohio. 

Mr. Scnenck. I would like to comment on two things: 

First, I think your suggestion of the Bureau of Standards developing 
certain criteria is very sound, and of course the Bureau of Standards, 
as I recall, is under the administrative control of the Secretary of 
Commerce. 

Mr. Bennett. | certainly agree with the value of that suggestion. 

Mr. Scouencx. The manner of controlling the speed of a car by a 
governor is quite a serious problem because, as has been stated many 
times, the least amount of time that a passing vehicle can be in the 
passing lane is a matter of deep concern from the standpoint of 
safety, and if a car being passed is driven at the top posted speed 
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limit and another car passing that car, for any reason, legitimate op 
otherwise, is kept in that passing lane longer than necessary, jt 
becomes a very great hazard to not only the occupants of that car 
but to those driving in the opposite direction. 

That is one reason for the testimony we have had in opposition to 
governors. 

Another reason for the testimony we have received as to horsepower 
requirements and flexibility is the need for flexibility during passing 
time or while passing a vehicle going in the same direction. 

Of course all of these are subject to control of the driver and the 
human element enters into the picture and it is a very difficult situation 
to control. 

That is why I asked the question, because it does bring into the 
picture the matter of human reaction and human judgment, which js 
not equally shared by all, including various age groups and various 
physical conditions. 

But I want to express my deep appreciation, Mr. Chairman, to our 
colleague for his work and for his statement. 

Mr. Roserts. Anything further? 

Mr. Devine. I am reminded that 5 or 6 years ago one legislature 
passed a bill providing for auto inspection which the Governor saw 
fit to veto. He then proposed governors on all vehicles. It was 
stated in the newspapers at that time that such a program would be 
a racket, that each governor costs approximately $15, and it could be 
tampered with and would not be effective. 

Mr. Bennett. As I said before, this is just one of the suggested 
things. I would be as ill-advised to argue with members of the 
committee as I would be to argue with newspapers in my own district. 
It is just a suggested opportunity for a field of regulation rather than 
saving what should be done. 

Mr. Roperts. Anything further? 

Thank you. 

Mr. Bennett. Thank you. 

Mr. Roserts. Our next witness is Dr. James Goddard, of the 
Department of Health, Education, and Welfare. 

The Chair would like to welcome Dr. Goddard and to commend 
him for having done an outstanding job in the Department in this 
field of research, and we regret very much to see Dr. Goddard leave 
the Department. He will still be under our wing, however, even 
though he will be with General Quesada as head of the Section of 
Aviation Medicine. He has had a very distinguished career in the 
Government and he is still a young man. We are going to follow 
with a great deal of interest his work in the Aviation Agency. 

It is our pleasure to have you before us, Dr. Goddard, and you 
may proceed as you like. 


STATEMENT OF DR. JAMES GODDARD, CHIEF, ACCIDENT PRE- 
VENTION PROGRAM, DIVISION OF SPECIAL HEALTH SERVICES, 
DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 


Dr. Gopparp. Thank you very much, Mr. Chairman and members 
of the subcommittee. I appreciate those words of commendation. 

Tam Dr. James Goddard, Chief of the Accident Prevention Program, 
Division of Special Health Services, Department of Health, Education, 


and Welfare. 
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My task this morning is to discuss very briefly the health problems 
which are created each year by motor vehicle accidents in this Nation. 

Those of us who have followed the hearings of the subcommittee 
are well familiar with many of the statistics. I will review some of 
these and add some that are new. 

In 1957 there were 38,702 people killed in motor-vehicle accidents in 
the United States. ‘There were almost three times as many males 
as females. Of the male deaths almost one-fourth were in the age 

oup 15 to 24. Female deaths were also highest in this age group 
with almost 17 percent of the total. 

In the age group 15 to 24, motor-vehicle accidents were the leading 
cause of death in 1957, accounting for more than one-third of the 
deaths from all causes. This includes all infections, malignancies, 
and deaths from congenital defects, and other causes. 

Of all the young men aged 15 to 24 who died in 1957, 40 percent 
were killed in motor-vehicle accidents. For females in the age 
group 15 to 19, motor-vehicle accidents caused over one-fourth of the 
deaths from all causes. 

Turning from fatalities, I would like to touch on the nonfatal 
injuries that occur each year. 

During the 12-month period from July 1957 through June 1958 
almost 5 million persons were injured in motor vehicle accidents. 
The number of males injured was greater than the number of females 
except in the age groups under 5 and 65 and over. Almost 1 out of 
every 14 young men aged 15-24 was injured as the result of a motor 
vehicle ‘accident. This rate was somewhat less among men in the 
age group 25-44 where 1 in 19 was hurt. The highest injury rate 
for females also appeared in the 15-24 year age group in which | 
out of every 21 young women in the country was hurt in a motor 
vehicle accident. 

Of the persons who were injured during this period, 890,000 were 
hospitalized because of motor vehicle accidents. 

I might add here that of those persons hospitalized because of 
accidents, 50 percent of them are injured in motor vehicle accidents. 

Of the 92 million person-days of restricted activity resulting from 
injuries suffered in motor vehicle accidents, over 28 million were bed 
disabling. Over 32 million person-days of work and 2 million person- 
days of school were lost during the 12 months because of injuries 
caused by motor vehicle accidents. 

I think, Mr. Chairman and members of the committee, you will 
agree we are dealing with one of the Nation’s most serious health 
problems when we are talking about this problem of accidents, 
including motor vehicle accidents. 

That concludes my statement for the record. I would, however, 
be happy to answer any questions you may wish to direct to me. 

Mr. Rozerts. Thank you, Dr. Goddard, for having given us a 
picture of the death toll and injuries from motor vehicle accidents. 

_ Do you have any estimate of the total cost of the medical care, 
including surgical and hospitalization costs and drugs, resulting from 
these accidents? Do you have any estimate of that total? 

Dr. Gopparp. Mr. Chairman, if I may I would like to submit for 
the record later the details of the number of hospitalizations due to 
motor vehicle accidents, the approximate cost, and the other informa- 
tion which you have requested. I have some rough figures in my own 
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mind but I would choose not to trust my memory on those. Frankly 

the figures get so large it is difficult to remember them. P 
Mr. Roserts. Without objection you may submit that later, 
(The information was furnished as follows:) 


MepicaLt Costs ror NoNnFrataL InsyurieEs REsuLTING From Motor Veniciz 
ACCIDENTS 


The figure given comes from National Safety Council’s figures which were 
based upon the council’s estimate of 1957 accidental injuries due to motor vehicles 
It should be noted that the National Health Survey estimate of the number of 
persons injured in motor vehicle accidents (4,700,000) is almost 3) times the 
council’s estimate (1,400,000), It follows that the council’s estimate of totg} 
medical costs associated with motor vehicle injuries is a considerable under. 
statement. 

Medical expenses associated with nonfatal motor vehicle injuries in 1957 were 
estimated by the council at about $140 million. The medical cost per injury op 
this basis would therefore be on the order of $100. 7 


Data COLLECTED BY THE NATIONAL HEALTH SuRvEY 
Attached are two sets of data which may be of interest: 
(a) Estimates of annual toll of accidents. 
(b) Motor vehicle accident statistics. 


Estimates of annual toll of accidents 


Deaths (1957) 1 95, 307 
Man-years lost due to deaths (1956) : 2 3, 260, 000 
Persons injured (fiscal 1958) 46, 919, 000 
Person-days of restricted activity due to injuries (fiscal 1958) 3 424, 100, 000 
Person-days of bed disability due to injuries (fiscal 1958) > 114, 000, 000 
Person-days of work loss due to injuries (fiscal 1958) - 3 107, 000, 000 
Person-days of school loss due to injuries (fiscal 1958) - 3 13, 000, 000 
Persons hospitalized as the result of current injuries (fiseal 1958 3 1, 715, 000 
Hospital emergency room visits (1955) Lia * 10, 000, 000 
Hospital bed-days due to current injuries (fiscal 1958) --- > 16, 568, 000 
Sources: 


1 National Office of Vital Statistics. 

2 Calculated from NOVS data. 

3 National Health Survey. 

4 Bureau of Medical Economic Research, American Medical Association. 


Motor vehicle accident statistics 


‘ | 
Age group | Deaths, | Injuries, Age group | Deaths, | Injuries, 








| 1957 ! | fiscal 1958 2 | 1957 ! fiscal 1958 ? 

Sistomsendlnae | 

Total... 38, 702 4, 702, 000 25-44. _- 11, 230 1, 669, 000 

—— |———_-———|| 45-64 _- 8, 545 1, 081, 000 
Under 5-. 1, 785 120, 000 | 65 and over 5, 835 296, 000 
5-14... 4 2, 604 | 323,000 || Not stated 36 |..... 
15-24... 2(te 3 8, 667 | 1, 214, 000 
Man-years lost due to death (1954) -- ‘ oe , : ie 4 1, 371,000 
Person-days of restricted activity due to injuries (fiscal 1958) _- 2 92, 000, 000 
Person-days of bed disability due to injuries (fiscal 1958) - - .. 228, 300, 000 
Person-days of work loss due to injuries (fiscal 1958) _. 2 32, 100, 000 
Person-days of school loss due to injuries (fiscal 1958) 2 2, 000, 000 
Persons hospitalized as the result of current injuries (fiscal 1958) : 2 890, 000 
Estimated hospital bed-days due to current injuries (fiscal 1958) 10, 000, 000 
Sources: 


1 National Office of Vital Statistics. 

2 National Health Survey. ca 

8 This accounts for 34.5 percent of all deaths in this age group. (Calculated from NOVS data. 
4 Calculated from NOVS data. 
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Mr. Roserts. I believe your authority in this field grew out of 
janguage in the report which accompanied the National Health Sur- 
vey Act of 1956. I would like to know about when that survey began, 
and if it was a different survey from previous health surveys, in what 
respects was it different? _ . 

Dr. Gopparp. Mr. Chairman, you will recall in the last hearings a 
detailed statement was submitted for the record describing how the 
survey was to be carried out. It has now been in operation some- 
what over a year and a half and the detailed information from the first 
vear is available and a report will be submitted to you containing the 
findings. oe aN 

I can tell you that during the current year additional information 
pertaining to motor vehicle accidents and injuries incurred in these 
is being obtained. In fact, a great deal of detailed information is 
being sought from the persons interviewed as a part of the National 
Health Survey. The questions being asked can be provided if it is 
the wish of the Chair. 

Mr. Rosperts. From your experience with the accident prevention 
program, which I believe was set up about 3 years ago, have you come 
to anv conclusions as to whether or not there is a need for additional 
su port for a larger program in research? _ 

Dr. Gopparp. I have been occupied with this problem, as you 
know, for some 3% years. During this time, as chief of the accident 
prevention program, I have seen some substantial growth in support 
of our research. We are now supported through the National Insti- 
tutes of Health, Division of General Medical Sciences, to the extent 
of about $1 million a year in the accident prevention field in terms of 
research projects. This is a modest amount in terms of what the 
problem is when placed in perspective. Accidents of all types are 
the third leading cause of death, only exceeded by cancer and heart 
disease and various diseases of the circulatory system. You gentlemen 
are well familiar with the magnitude of the efforts in these other fields. 
My only comment would be that to date we have not had the money 
to carry out the research program to an extent that would be com- 
mensurate with the problem. 

Mr. Roserrs. Do vou have any figures as to how much we have 
spent on research per cancer death? 

Dr. Gopparp. Just from Federal money, Mr. Chairman? 

Mr. Roperts. Overall, from whatever knowledge you have? 

Dr. Gopparp. May I submit that for the record? I do not have 
that offhand. It involves a little mathematics. 

Mr. Roperts. I believe we have in the record of the hearings of 
the subcommittee a statement to the effect we spent in the neighbor- 
hood of $40,000 per polio death on research and in the neighborhood 
of $10,000 per nonfatal polio case on research, and that in the field 
of traffic deaths we have averaged spending about—I believe the 
figure that comes to my mind is $2.50 on research, and that we have 
spent per nonfatal traffic injury about 70 cents. I believe those are 
the figures given by General Stewart of the National Safety Council. 

Mr. Scnencx. Mr. Chairman, I wonder if we could make a com- 
parison between the figures you have given for research on automobile 
accidents with research on air traffic accidents? 

Mr. Rozperts. Could you supply that? 
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Dr. Gopparp. I shall be glad to do so. 
(The information requested follows:) 


Research ExpenDiTuRE Per Deato Due To CANcER AND Hear? Dispasp 


(a) Heart and circulatory diseases.—An estimate was made by the National 
Heart Institute from the best available information as to the amount of research 
money expended in fiscal year 1959. This includes NIH intramural research 
research fellowships, and research grants, but does not include administrative or 
training funds. The estimated amount was-$78,800,000. The estimated research 
expenditure for each death due to heart disease was, theréfore, approximately $87 
The estimated expenditure per case of heart disease under treatment was 
approximately $7.80. 

(b) Cancer.—An estimate was made by the National Cancer Institute from the 
best available information as to the amount of research money expended in fisea] 
year 1959. The estimated research expenditure for each death due to cancer was 
therefore, approximately $360. The estimated research expenditure per case of 
cancer under treatment was approximately $130. 


Estimatep Cost or RESEARCH IN AVIATION SAFETY 

This amount is very difficult to assess because of the marginal types of research 
that might be included. However, an estimate was made by the Flight Safety 
Foundation, New York, of expenditures made 2 or 3 years ago: $100 million. 
This figure does not include more recent safety research which might have been 
undertaken or supported by the Airways Modernization Board, the Federal 
Aviation Agency, or the National Aeronautics and Space Administration. 

Civilian fatalities have averaged between 600 and 800 annually for the last few 
years. Armed Forces fatalities have averaged between 1,000 and 1,300 annually 
for the last few years. 

The resulting estimate of research expenditure is something on the order of 
half a million dollars yearly per aviation death. This figure is not necessarily 
precise because of the multiple objectives in some of the aviation research; e.g., 
traffic control research has both safety and operational goals. 

A detailed breakdown of air safety research activities by subject and amount 
can be found in Survey of Research Projects in the Field of Aviation Safety, 1959 
Annual Supplement, published by the Daniel and Florence Guggenheim Aviation 
Safety Center, Cornell University, 428 Fourth Avenue, New York City. 

Mr. Roserts. You mentioned the fact that highway deaths—and 
I imagine you also include accidental deaths in the home and else- 
where when you say it is the third leading cause of death, following 
heart and cancer? 

Dr. Gopparp. Yes. 

Mr. Roserts. Is it true most of those research funds have come 
through the area of the National Institutes of Health—-what division 
was that? 

Dr. Gopparp. The Division of General Medical Sciences. 

Mr. Roserts. Do you believe this problem has achieved such pro- 
portions that we might consider the establishment of a separate insti- 
tute giving it the same stature we now give to the cancer and heart 
institutes? 

Dr. Gopparp. Of course I am not a specialist in terms of adminis- 
tration or organization, I should say. The question as to whether or 
not there should be another National Institute devoted exclusively to 
accident prevention would have to be one that Dr. Burney and his 
staff would reach some decision on. 

I can speak with respect to the functions, whether it be done in an 
. . . r : 
institute or a center or whatever terminology you choose. ‘There 1s 
need, in my opinion, for strengthening the activities of the health 
services in this general field, including highway safety. I have men- 
tioned the magnitude of our research program, and here we are not 
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talking about just laboratory research, we are talking about field 
studies, and our interests range from the study of human behavior, 
the psychological aspects of accidents, to the establishment of a driver 
simulator which has been mentioned as one badly needed to solve the 
problem of highway accidents. Paks be : 

In addition to strengthening our activities in this general field, I 
feel our technical services could be bolstered and that such activities 
now being carried out could be multiplied. Such things as the seat- 
belt campaign, in which we are cooperating with the National Safety 
Council and the American Medical Association, we have had great 
difficulty because of, frankly, our lack of moneys to carry out the 
appropriate additional activities. This is the type of activity that 
the motor vehicle manufacturers have mentioned on several occasions 
in their testimony as being an appropriate activity for a Government 
agency. 

In addition, we attempt to cooperate with other agencies and 
groups. Our work in this area is somewhat hampered by lack of 
sufficient trained personnel. How this is to be done is more for you 
and your colleagues to determine. You are more familiar than I 
with the methods, whether it can be done by resolution or some 
other manner; that is your decision. 

Mr. Roserts. Do you feel this problem has reached such enormous 
proportions that it should now be treated as a national health problem? 

Dr. Gopparp. I do. I think most of us in the medical field look 
at it in those terms. I know the American Medical Association— 
as Dr. Horace Campbell, who will testify later representing them, 
will tell you—and those of us in the health services, feel we are dealing 
with the Nation’s most difficult health problem. 

And may I correct the record and say that accidents are the fourth 
leading cause of death for all ages and the third leading cause of death 
up to age 35. 

Mr. Roserts. And that is the most valuable segment of our 
population? 

Dr. Gopparp. Yes. I gave figures of the high proportion of 
motor vehicle accident fatalities of young men who have received 
most of their training and yet we, as a society, have not had the benefit 
from that training. I think we are losing our most valuable resource 
and that is manpower. 

Mr. Roserts. Do you believe that injuries which occur in auto- 
mobiles to a degree are controllable? 

Dr. Gopparp. Yes, indeed. I feel strongly that through better 
design of motor vehicles the severity and frequency of injuries could 
be markedly changed, and I think this is the responsibility of those 
who manufacture the motor vehicles. The statement is often made, 
“We only build them; we do not drive them.” 

I would like to mention an analogous situation that has occurred 
recently, and that is the number of tragedies from plastic bags. 
There have been some 57 deaths of infants and young children from 
misuse on the part of the parents placing the plastic bag on the crib 
mattress and the infant is exposed to the danger of suffocation. The 
industry concerned did not say, “We only make them.” They 
immediately took steps to educate the public on how not to misuse 


these items. They put on a very effective educational program, 
using all mediums. 
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I would say the improvements in design needed to reduce the 
injuries and fatalities in motor vehicle accidents are without question 
the responsibility of those who manufacture the cars. Mr. Bennett’ 
point of safety not being a very salable item to a certain point is valid. 
At the same time, I feel the advertising departments, those who sel] ys 
as consumers on the merits of vehicles, can make us sound cars that 
have those safety features built into them, and I am very much 
impressed, believe me, by the abilities and by the organization of 
their personnel, and I am convinced they can do this job in an accept- 
able way, in an economical way, and in a way that will be of benefit 
to the American public. 

This is a great tragedy that we have 1 million injuries and 35,000 
deaths a year from these accidents. I think I can speak for the medica] 
profession when I say the physicians are tired of patching up people 
hurt on the highway. This is one part of our business we would like to 
do away with. 

Mr. Rorerts. I commend you for your fine statement and the 
work you have done for the Department and your cooperation with 
this committee. I think you are rendering the American public 
a great service, and I hope your career in aviation will also reflect 
credit not only on yourself but on the Department. 

Dr. Gopparp. Thank you. 

Mr. Rorerts. Are there any further questions? 

Mr. Ruopes. Dr. Goddard, what proportion of traffic accidents 
are the result of night driving? What proportion of the accidents 
occur at night? 

Dr. Gopparp. The bulk of the fatal accidents do occur at night. 
This has been studied and reports have been made by the National 
Safety Council and other groups. I cannot give you the specific per- 
centage or proportion but my recollection is that the largest category 
of fatal accidents occur at night. 

One of our problems is the lack of good data upon which to base 
sound programs. Mention was made earlier of the need for studying 
vehicles involved in accidents to determine to what extent mechanical 
failure may have played a part. Such a study is now underway in 
the Greater Boston metropolitan area. The Harvard Medical School 
is making a study of all the causative factors involved, including these 
mechanical features which may contribute to an accident. This, I 
think, represents a great step forward and we may have within the 
next 2 years information that may help answer some of the questions 
that have been raised. 

Mr. Rxopxs. Do you have statistics on accidents caused by ex- 
cessive drinking? 

Dr. Gopparp. There is suggestive evidence from a suburban county 
outside of New York City where, over a 7-year period, all drivers in 
one-car accidents who died within 4 hours after entrance in the hos- 
pital, 45 or 50 percent of them had blood alcohol above the legal limit, 
which is 1.5. Other studies in New Jersey and Maryland have 
corroborated this range of findings and alcohol, indeed, appears to 
be a serious factor in fatal accidents. No one can speak about the 
contribution alcohol may he making in nonfatal accidents. 

Mr. Ruopzs. Do you believe that national standards in traffic laws 
and regulations would be helpful in reducing the number of accidents? 

Dr. Gopparp. I would like to answer that in this way—and this is 
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more of a philosophy of the Public Health Service. First of all, we 
like to see things done voluntarily. We like to see those who have 
the responsibility assume it. Then secondly, if these matters are 
matters of States rights, we feel that the States may express their 
concern in whatever way seems appropriate. If these things are 
lacking or not forthcoming with the speed which would be deemed 
advisable, then we feel Federal regulation may, indeed, be the answer. 

I have mentioned the three possible courses. 

Mr. Ruopes. Thank you. 

Mr. Rorerts. The gentleman from Ohio. 

Mr. Scuenck. I would like to ask Dr. Goddard a very brief ques- 
tion because at 12 o’oclock the House goes into session and I under- 
stand there will be a rolleall very shortly thereafter. 

Dr. Goddard, you spoke of seat belts. We had a good deal of 
testimony on that in previous hearings. Do you feel that the pro- 
vision as a part of the basic car structure of seat belt fasteners would 
be helpful, or do you think seat belts should be installed as a complete 
accessory? 

Dr. Gopparp. I think that without question the provision of con- 
venient fastening points for a seat belt would be a major step forward 
in educating the public to buy and use seat belts. 

We have had personal experience with our own personnel trying to 
get seat belts installed, and it is a real experience. You have to be 
an evangelist to persevere to get these things installed. So I cannot 
help but think it would be a major step forward. 

Mr. Scuenck. In all probability the cost would be less if it were 
made a part of the basic car? 

Dr. Gopparp. I am not qualified to answer that. I have heard 
estimates as low as 50 cents a unit. This was from a representative 
of the industry. 

Mr. Scuenck. In line with the questions of my colleague from 
Pennsylvania on night accidents, are so-called night glasses which are 
of a yellowish tint, as I recall, of any particular advantage in enabling 
you to see better? 

Dr. Gopparp. No, they are not. However, it may be of advantage 
for the drivers to use properly designed sunglasses during the daylight 
hours to help preserve their night vision. 

Mr. Scuenck. I have had this comment made to me by a person 
who has made a study of it, and that is that the designs of automobiles 
in projecting it forward at the top of the grille is to give a psycho- 
logical idea of rushing energy or straining to go forward, and that 
that same design is frequently reflected in bringing pedestrians right 
under the car in the event they are hit, and therefore a reverse of 
that, projecting it at the lower end and back at the top, might avoid 
that. Would you care to comment on that? 

Dr. Goddard. What few studies are now going on do not give us 
much hope with respect to pedestrian fatalities or injuries. In most 
instances it is perhaps academic whether he is struck forward under 
the hood and strikes the windshield or is thrown to one side. There 
have been many statements made concerning the advisability, as 
was reported in the Commerce Department’s report, of the elimina- 
tion of hood ornaments that are nonfunctional and bumper designs. 
I cannot help but feel also that this would be helpful. 
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Mr. Scuencx. Thank you, Dr. Goddard, for your very splendid 
statement, and I give vou my personal best wishes. 

Dr. Gopparp. Thank you. 

Mr. Roserts. Are there any further questions? The gentleman 
from Florida. 

Mr. Rocrrs of Florida. I would appreciate receiving a copy of the 
information you are to supply for the record. I know it will be 
available in the hearings, but I should appreciate receiving a copy. 

I take it you feel that there are certain things that could be done 
in designing which would reduce the number of accidents, and yoy 
would prefer that it be done on a voluntary basis, but if this fails 
you feel there is ample reason for the Federal Government to step in? 

Dr. Gopparp. Yes. I would like to correct any impression that 
may exist. I feel the automobile manufacturers have made progress, 
I am not talking about things they have done. I am talking about 
things that need to be done. They have improved vehicle designs, 
We have cars that have better brakes, better lights—at least that is 
what the experts tell us. I am talking about the things that vet 
need to be done to protect the occupant, these items that have been 
suggested and have been well known for years and yet in some instances 
have not been implemented. 

Mr. Rogers of Florida. Could you supply the committee with a 
list of items that have been discussed? 

Dr. Gopparp. I shall be happy to. 

Mr. Rogers of Florida. Thank you. 

(The information requested follows:) 


List or DresigN FEATURES OF VEHICLES WHICH IMPROVE SAFETY 


1. Seat belt attachment holes predrilled in auto frame or floor pan. 
2. Padded head rest to prevent whiplash injury. 
3. Ensolite or equivalent padding wherever impact is most frequent—visor, 
dash, header area, etc. 
4. Recessing or removal of all projecting knobs or instrument controls which 
could be a dangerous point of impact. 
5. Deep-dish steering wheels with appropriate energy absorbing design. 
6. Removal of tinted windshields. 
7. Use of only hardened glass, not laminated. 
8. Engineering of cars and trucks so that no interference exists in driving actions; 
e.g., brake and accelerator too close, wheel too close to body, ete. 
9. Use of moving rather than blinking directional signals. 
10. Standardization of rear lamp location, color, and relative intensity. 
11. Use of either a separate brake light or a clearly visible brightness increase 
during braking. 
12. Colored rear light indicator when foot leaves gas. 
13. Gas pedal pressure speed control device without forced governing of speed, 
such as the ones manufactured by Bendix and Chrysler. 
14. Visual and auditory speed warnings on the speedometer. 
15. Air intake to passenger compartment near top of car, (carbon monoxide 


avoidance). 
Passenger compartment air exhaust near top of car. 
. Brake pedal able to be used by either foot. 
. Rigid bumper backup plate with energy absorbing material between it and 
the bumper. 
. Complete wraparound bumpers rigidly attached to frame and having energy 
absorbing padding. 
20. Recessed door handles. J 
21. Inside door locks controllable from front seat, (against children’s tampering). 
22. Multiple door latches, bolt type, to prevent opening on impact. : 
23. Fuel monitor light to indicate dangerously low fuel level (to guard against 
stopping on high-speed highway). 
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24. 180° forward visibility area from driver’s seat. 

25. No headlight shades (to minimize pedestrian injury in accidents), 

26. Rounded hood to protect pedestrians. 

27. No sharp hood ornaments. 

28. Illumination of dash instruments at night by red light of appropriate level of 
intensity to protect the driver’s night vision. 

29, Automatic light dimmer switch (similar to autronic eye). 

30. Ceiling lights recessed. _ 

31. Light under the car to silhouette at night for easy visibility. 

32. Rear windshield wipers and defrosters. 

33. Recessed package shelf. 

34. Rollover strength in roof. 

35. Roof padded on inside to protect against head injuries. 

36. Improved attachment of seats to prevent breaking loose in an accident—seat 
attachments should be able to withstand a minimum force of 20 G’s or better. 

37. Inertia reel seat belts of adequate strength and design. 

38. Hydraulic steering. 

39, Constant radius of curvature in window glass to avoid distortion. 

40. Fuller sweep design of windshield wipers. 

41. Automatic carbon-monoxide detector. 

42. Securely fastened seat cushions. 

43. Reduction of severe low-frequency vibration in trucks and tractors. 

44. Design of seats moulded to person’s natural pressure distribution. 

45. Bumpers shaped smoothly. 


Mr. Roserts. I recently received an editorial, I believe from the 
Boston Herald, of June 20, 1959. That was the date of the symposium 
held there sponsored by the Harvard School of Public Health. About 
17 of the country’s outstanding safety authorities were in attendance 
at that meeting where they discussed or evaluated the survivability 
of human beings in automobile accidents. It is my understanding 
that full report has not been published but that it will be, and we cer- 
tainly aan like to have it when it is available. 

Do you recall that there was a meeting of the minds of the people 
there that we could do a better job of packaging as far as the automo- 
bile was concerned? 

Dr. Gopparp. Yes; I think with possibly one exception there was a 
meeting of the minds that a better job could be done. There was a 
general agreement that although some progress had been made that a 
great deal more could be done and done, in the opinion of those present, 
economically and to the advantage of the driving public. 

Mr. Roperts. Was it not also brought out in that symposium that 
these safety devices could be incorporated in the design of the car 
without taking away from the car its beauty or its utility? 

Dr. Gooparp. Yes, and I have to express a personal opinion here. 
I have been very much impressed by the ability to do these things. So 
I do not fear at all that this could be done by their engineers; there is 
no question about it. 

Mr. Roperts. Thank you, Dr. Goddard. It certainly was a 
pleasure to have you before the committee. 

Dr. Gopparp. Thank you. 

(The following information was later submitted by Dr. Goddard:) 


PLANNING CONFERENCE FOR SYMPOSIUM ON THE EVALUATION OF SURVIVABILITY 
IN AUTOMOBILE COLLISIONS 


Reference was made to the above symposium in the subcommittee hearings; 
however, it has not yet taken place. The meeting which was probably referred to 
was a planning conference for this symposium. The papers which are to be pre- 
sented at the symposium are not yet available. 
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Hosritat Bep-Days Per Person as A Resutt or Motor-VEnICcLE Accipeygs 
INTS 


(a) An estimated average of 11.3 days were spent in the hospital by each pers 
who was admitted as the result of a current injury in fiscal year 1958. When a 
890,000 persons injured in motor-vehicle accidents is multiplied by the avera: : 
length of stay an estimate of about 10 million hospital days is obtained, for 1958. 
Bed restriction, both in the hospital and at home, resulting from injuries suffered 
in motor-vehicle accidents amounted to 28,300,000 days in fiscal year 1958. 


Latest Data oN THE Heattu Aspects oF Motor VEHICLE AccIpENTs 
MORTALITY 


In 1957, 38,702 people were killed in motor-vehicle accidenis in the United 
States. There were almost three times as many males as females. Of the male 
deaths almost one-fourth were in the age group 15 to 24. Female deaths Were 
also highest in this age group with almost 17 percent of the total. 

In the age group 15 to 24, motor-vehicie accidents were the leading cause of 
death in 1957, accounting for more than one-third of the deaths from all eauses 
Of all the young men aged 15 to 24 who died in 1957, 40 percent were killed tn 
motor-vehicle accidents. For females in the age group 15 to 19, motor-vehicle 
accidents caused over one-fourth of the deaths from all causes. 


NONFATAL INJURIES 


During the 12-month period from July 1957 through June 1958 almost 5 million 


persons were injured in motor-vehicle accidents. The number of males injured 
was greater than the number of females except in the age groups under 5 and 65 
and over. Almost 1 out of every 14 voung men aged 15 to 24 was injured as the 


result of a motor-vehicle accident. This rate was somewhat less among men in 
the age group 25 to 44 where 1ini9 washurt. The highest injurv rate for females 
also appeared in the 15- to 24-year age group in which 1 out of every 21 young 
women in this country was hurt in a motor-vehicle accident. 

Of the persons who were injured during this period, 890,000 were hospitalized 
because of motor-vehicle accidents. Of the 92 million person-days of restricted 
activity resulting from injuries suffered in motor-vehicle accidents, over 28 mil- 
lion were bed disabling. Over 32 million person-days of work and 2 million 
person-days of school were lost during the 12 months because of injuries caused 
by motor-vehicle accidents. 

Mr. Roserts. I would like to call at this time Dr. Horace Camp- 
bell, who is here from Denver, Colo., and who will speak for the 
American Medical Association. He is vice chairman of the com- 
mittee on medical aspects of automobile injuries and deaths. 

Dr. Campbell, the Chair would like to welcome you here. We 
know you came here at a great deal of personal sacrifice, you came 
a long distance, and we know you have long been interested in this 
problem. We are happy to have you here before the committee 
today. 


STATEMENT OF DR. HORACE CAMPBELL, DENVER, COLO., ON 
BEHALF OF THE AMERICAN MEDICAL ASSOCIATION AND THE 
AMERICAN COLLEGE OF SURGEONS 


Dr. Camppecu. Thank you very much, Vir. Chairman and members 
of the committee. 

Mr. Roserts. I might also say that Dr. Campbell speaks as 8 
member of the American College of Surgeons. 

Dr. Camppe.u. I have been for some years the vice chairman of 
the committee on medical aspects of automobile injuries and deaths 
of the American Medical Association. I speak today for the American 
Medical Association and also speak for the American College of 
Surgeons in this respect. 
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As physicians, primarily we feel it is our duty to see that the driver 
is in as good health as possible. 

In furthering that aim, the American Medical Association, in 
collaboration with the Center for Safety Education of New York 
University, has pereeses this pamphlet, “Are You Fit To Drive?” 
I emphasize the act that our prime duty is to see to it that the health 
of every person driving a car is the best possible. 

We have also produced a pamphlet for physicians entitled, ‘A 
Medical Guide for Physicians in Determining Fitness To Drive a 
Motor Vehicle.”’ 

We have spent a great deal of effort in trying to aid the individual 
physician in his effort to see to it that many people presently driving 
cars are restricted or eliminated as drivers, because we know many 
people now driving motor vehicles should not be driving. We are 
also doing what we can to strengthen the regulations governing the 
issuance of drivers’ permits. 

We think there is another function of the medical profession in this 
field. ' , 

We have accepted the epidemiological concept of “host and agent,”’ 
which recognizes the person in the car as the host and the car itself 
as the agent. In other words, the people in the cars cause the acci- 
dents, but it is the vehicle itself that hurts them. It is the material 
that the person in the car strikes, when an accident occurs, that causes 
the injury. Therefore, we have a great deal of interest in the contour 
and shape and character of portions of the car interior. 

We conducted a very interesting experiment in Colorado. We 
placed on the marble floor of the capitol dome some of this material [in- 
dicating]. It is called Ensolite. We covered an area 6 by 9 feet with 
arug of this material 1 inch thick. Lieutenant Johnson of the Denver 
Police Department went up to the balcony, 115 feet above the floor, as 
high as a 10-story building. He was able to hit this target with fresh 
hen eggs. Each egg struck it and did not even crack. 

This material is only an inch thick. If you drop an egg on this 
table from a height of 1 inch, it will break; but four eggs, dropped 
115 feet and achieving speeds of 55 miles an hour, did not break. 

We think there may be an analogy between the human head and an 
egg, and we think the human head may strike the front of the car 
interior with impunity if this pad were placed between the head and 
the structure of the car. 

In other words, there are devices available which will protect the 
human being when assailed by the automobile. 

The committees on which I have served have struggled with this 
problem. We have investigated in every way we can the problem of 
accident prevention, and we have come to the feeling it is very, very 
difficult to prevent accidents. People are just going to be hurt if 
there is anything like a wheelbarrow or an eggbeater in the neighbor- 
hood. We think we can be most successful by preparing the auto- 
mobile for the protection of the person, as accidents cannot ever be 
entirely prevented. 

Early in our studies we came to the conclusion the best thing we 
could do was to hold the person in the seat. If we could assure the 
stability of the person in the automobile so he would not be forced 
out of the seat, he would not be hurt. I have myself collected 170 
crash cases where a person was restrained by a seat belt. Many of 
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these crashes were severe, and yet the injuries were minimal or even 
nonexistent. 

The American Medical Association has been interested in having 
this document considered [indicating]. I quote a resolution adopted 
on December 1, 1955, by the house of delegates of the American 
Medical Association at its meeting in Boston. This resolution was 
introduced by the Michigan delegation. The subject was “The 
National Regulation of Automobile Safety Standards.” It reads: 

Whereas traffic accidents in the United States claim 38,000 lives and 1,250,000 


injured each year, with a probable 45 percent increase in vehicle mileage in the 
next 10 years; and 


_ Whereas this death and accident toll could be materially reduced through 
improvement in automotive safety design and construction; and 

Whereas all other modes of public transportation except that by automobile are 
already safeguarded by Federal safety standards: Therefore be it 

Resolved, That the American Medical Association, through its house of dele- 
gates, strongly urges the President of the United States to request legislation 
from Congress authorizing the appointment of a national body to approve and 
regulate safety standards of automobile construction. 

We feel that is an historic document and should be in the record. 

We have engaged in other efforts to see if we could not persuade 
the motorcar manufacturers to adopt certain protective devices as 
standard in the automobile. 

The automobiles of 1956 embodied at least two major advancements, 
One was the development of the safety door lock and the other was 
the development of the safety steering wheel. Of all the major de- 
velopments in the past decade looking to crash safety, those two are 
standard in the automobiles. Seat belts and crash padding, both 
definitive, are still on an optional basis. It has been our hope that 
these, too, would become standard and general in the production of 
automobiles. 

We had been given some assurances that those devices brought out 
in the 1956 cars—many of them on an optional basis—would be fur- 
ther developed and become standard features. This has not materi- 
alized. 

We believe the time has now come when some sort of Federal regula- 
tion should be adopted, and the American Medical Association has 
gone on record as being unequivocally in favor of legislation of this 
type. 

This will close my testimony. I have not had an opportunity to 
place it in written form other than this statement [indicating] of the 
Colorado State Medical Society. 

I would be glad to answer questions that may arise. 

Mr. Roserts. Thank you. You referred to one document you 
would like to have made a part of the record. I believe it was a 
resolution by the house of delegates of the American Medical As- 
sociation? 

Dr. CampsBe.ti. The one I mentioned was this resolution of No- 
vember 25, 1955, adopted by the house of delegates of the American 
Medical Association at its Boston meeting. It was resolution No. 
19 of December 1, 1955. 

I would be very pleased to have placed in the record a prior resolu- 
tion of the Colorado State Medical Society of October 2, 1953, which 
we think was probably the earliest resolution on the subject. 

Mr. Rozserts. Without objection both resolutions will be included 
in the record. 
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[ would like to commend you for your interest in this matter and 
for the work that you have done personally in this field. ity 

You mentioned that you go along with the idea that this is a 
national health problem, just as much so as any other type of epidemic? 

Dr. CampBELL. As a matter of fact, I think this is the Nation’s 
No. 1 health problem. True, cancer and heart disease each cause 
more deaths, but these occur in the later decades of life, whereas 
motorcar deaths are occurring among those just entering their pro- 
ductive years. 

Mr. Roserts. Do you have any estimate of the average number of 
bed-days that the average accident victim requires? 

Dr. CampseLL. Mr. Chairman, I made some investigation of that 
locally in Colorado. The accident problem is not a large factor in 
hospital bed-days. The hospitals of Denver told me that about 
1 or 1% percent of the totai patient bed-days were due to motor vehicle 
accidents. From that very limited survey I would say it is not a 
really large factor in the hospital situation. ; 

Mr. Roserts. Do you believe there are certain known practical 
safety devices which should be included on cars as standard equipment 
and if included on cars as standard equipment would materially 
reduce the severity and volume of injuries? 

Dr. CampBeE.LL. Yes; I do believe so. 

Mr. Roserts. Would you care to point out what part of the human 
anatomy is the most frequent cause of death or serious injury? 

Dr. CampBELL. It has been recognized for the last 40 years, per- 
haps, that the head is the area most frequently injured. At the 
moment, the head injury problem accounts for something like 70 per- 
cent of the total motor-vehicle death and serious-injury problem. 
Physicians are well aware that the severe head injury is very, very 
difficult to reverse. The typical head injury is irreversible. It goes 
on to fatality. 

You may remember a paper by Dr. C. Hunter Shelden, a neuro- 
surgeon of Pasadena, Calif., published in the Journal of the American 
Medical Association in November 1955. The title of Dr. Shelden’s 
paper was ‘“‘Prevention, the Only Cure for Head Injuries Resulting 
From Automobile Accidents.” He described the problem of the sur- 
geon who again and again is presented with head injury cases for 
which he can do nothing. He said we have to prevent them, we 
cannot cure them. 

Mr. Roserts. Do you think improvements should be made in pad- 
ding interior portions of the automobile which might result in the 
prevention of these head injuries? 

Dr. CampseE.t. I am convinced of that, Mr. Chairman. 

Mr. Roserts. In fact, there has been some recognition of this fact 
by the effort on the part of some manufacturers to pad the visors 
and panels? 

Dr. CampBeELu. Obviously, because they have made the padding 
available as an optional feature. I would like to bring up a subject 
that might be embarrassing. The pads available on an optional basis 
are not as good as they should be. I understand some of the manu- 
facturers turned down the better type of padding offered by plastic 
manufacturers and adopted types that would not last. I have had 
case after case where it went bad in a year or less. This padding 
which I have in my hand—and I have other samples—has been shown 
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to be very durable. One of them has been floating in a jar of water 
7 years and has not been affected by water, has not been affected by 
light, and has not been affected by time. Very durable pads are 
available commercially and, to my knowledge, have not been gen. 
erally used, even optionally. 

Mr. Rozperts. Do you believe public interest requires that every 
reasonable practical device should be incorporated in automobiles ag 
standard equipment? 

Dr. CampBE.L. I do, indeed, and certainly the cars of wide distrj- 
bution should have them as standard equipment. The most expensive 
cars can have them as optional, if a man pays $5,000 for a car and 
wants to pay another $35 for padding; but the cars of wide distriby- 
tion should have them as standard equipment. 

Mr. Roserts. | thank you again. 

Any questions? 

Mr. Scuencx. I have no questions but I do want to commend Dr. 
Campbell for his very wonderful and very complete statement and 
for his being here. 

Mr. Roserts. The exhibits to which you referred may be included 
in the record. 

(The following was submitted for the record:) 


STATEMENT OF THE COLORADO State MEDICAL Society 


To Hon. Kenneth A. Roberts, Chairman, Subcommittee on Health and Safety 
of the Committee on Interstate and Foreign Commerce, room 1334, House 
Office Building, Washington, D.C. 


In the fall of 1952, Dr. William Liggett, the recently elected president of the 
Colorado State Medical Society, appointed a special committee ‘‘to study, and if 
possible to provide a solution for, the traffic death and injury problem.” 

After a thorough study of literature and data available at that time, the com- 
mittee rather quickly came to the conclusion that measures to provide protection 
in the event of a crash were the definitive solution. It may be assumed that the 
purpose of accident prevention is death and injury prevention. It seemed, then, 
most logical to this committee to prevent the deaths and injuries by measures 
which would operate even when an accident for some reason or other was not 
prevented. 

At the next meeting of the house of delegates of the Colorado State Medical 
Society a resolution to this end was submitted by the special committee and 
unanimously adopted. 

It was then sent to the motorcar manufacturers and to many of the other 
medical organizations, asking the latter to pass similar resolutions and to send 
them to the motorcar manufacturers.! 

In November 1955, appeared the provocative and instructive paper in the 
Journal of the American Medical Association by C. Hunter Shelden, a neuro- 
surgeon in Pasadena, Calif. He pointed out that the motorcar death and injury 
problem is 70 percent a head injury problem. The title of Dr. Shelden’s paper 
was “‘Prevention, the Only Cure for Head Injuries Resulting from Automobile 
Accidents.” 

This paper was thought by the Colorado State Medical Society to be so im- 
portant in the field of motorcar safety that a second resolution was sent to the 
motorcar manufacturers referring them specifically to this paper. 

The automobiles of the 1956 model-year embodied several developments in 
response to this agitation. The car manufacturers promised further development 
along this line in the near future and one company president promised extensive 
development in the 1957 cars. 

These did not materialize, and no substantial progress has appeared in either 
the 1958 or the 1959 models. Actually, some regression in car safety has occurred. 

H.R. 920, if enacted into law, will bring into being the crash safety provisions 
for which the Colorado State Medical Society has strived for the past nearly 
7 years. 





1 Copy attached. 
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The motorcar industry has had every opportunity to achieve this development 
voluntarily in the past 25 years. Prominent physicians have made these sug- 
gestions to the industry since 1934. 

The Colorado State Medical Society by a special vote of its Board of Trustees, 
June 29, 1959, urges the enactment into law of H.R. 920 and compliments the 
House of Representatives Subcommittee on Traffic Safety and its chairman, the 
Honorable Kenneth A. Roberts, upon their many and definitive activities in the 
cause of traffic safety. 


Respectfully submitted. "i 
[ue Cotorapo State Mepicau Socrery, 


(By order of its Board of Trustees). 
Attest: Harvey T. Seraman, Executive Secretary. 


OcToBER 15, 1953. 
To the Motor Car Manufacturers of America. 

GENTLEMEN: During the past year the Colorado State Medical Society has 
had a special Committee on Automotive Safety. These physicians have made 
an effort to acquire as much literature on the subject as was possible. They 
have been impressed particularly by the studies of Dye of Cornell, Straith of 
Detroit, and Harper of Pasadena. The work of the former represents a real 
contribution to the science of trauma and is basic to our recommendations. 

The study which this committee has made leads it to conclude that nothing 
can reduce the present high injury rate attendant upon automobile travel so 
much as application of safety engineering to the motorcar itself. This includes 
impact windshields, impact instrument panels, glare reducing glass, impact re- 
sistant seats and impact resistant doors; most importantly, the universal instal- 
lation of safety belts (or their equivalent in the form of padded brackets) is 
required in the motorcar of today. A large experience in the use of safety belts 
has been built up in the aviation field and an increasing experience is accumu- 
lating in the motorcar field. Competent authorities state that the present mor- 
tality and injury rate could be reduced 90 percent if all motorear riders used 
safety belts (or practical equivalents). The following resolution was presented 
to the House of Delegates of the Colorado State Medical Society at its most 
recent meeting September 29 to October 2, 1953 and was passed unanimously: 

Whereas motorcar deaths in the United States of America number between 
35,000 and 40,000 annually and motorcar injuries number about 1 million annu- 
ally, and 

Whereas there seems little likelihood of any great reduction of motor accidents 
in the near future; and 

Whereas studies by physicians and physicists have clearly shown that motor 
injuries and motor deaths can be strikingly reduced by the use of safety belts 
and safety shoulder straps: Therefore be it 

Resolved, That the Colorado State Medical Society will give all possible aid to 
those measures which will reduce the frightful mortality and injury rate resulting 
from the use of motorcars; and be it further 

Resolved, That the Society hereby recommends to the motorcar manufacturers 
of America that they equip all automobiles with safety belts to meet the speci- 
fications of the CAA technical standard order, T.S.O0.—C22 A, November 15, 
1950; and further recommends that these manufacturers provide seats, cushions, 
and doors which will withstand impacts of 10 to 15 g. 

We implore the motorcar manufacturers to include in their seasonal changes 
increasing emphasis on safety. 

Respectfully submitted. 

THe Cotorapo State Mepicau Sociery, 
(By order of the House of Delegates). 

Attest: 

Harvey T. SerHMan, Executive Secretary. 


Dr. CAMPBELL. May I leave several of each of these pamphlets for 
the committee? 

Mr. Roperts. Yes. Thank you. 

The committee will stand at recess until 10 o’clock tomorrow 
morning. 

(Thereupon, at 12 o’clock noon, the hearing was adjourned until 
Wednesday, July 8, 1959, at 10 a.m.) 
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WEDNESDAY, JULY 8, 1959 


Hovusr or REPRESENTATIVES, 
SuBCOMMITTEE ON HEALTH AND SAFETY OF THE 
CoMMITTBE ON INTERSTATE AND FOREIGN COMMERCE, 
Washington, D.C. 

The subcommittee met pursuant to recess, at 10 a.m., room 1334, 
New House Office Building, Hon. Kenneth A. Roberts (chairman) 
presiding. — Pal . 

Present: Representatives Roberts, Rhodes of Pennsylvania, Rogers 
of Florida, Brock, Schenck, Devine, and Nelsen. 

Mr. Roserts. The subcommittee will be in order. 

We will continue the hearings on the various safety bills. We had 
one witness yesterday who was not on hand, Mr. Hanson, from the 
General Services Administration. If you will come around, we will 
be glad to hear your statement. 

Mr. Hanson. Thank you, Mr. Chairman. 

Mr. Roserts. Will you identify yourself for the record? 


STATEMENT OF JOHN B. HANSON, DEPUTY ASSISTANT COM- 
MISSIONER, MOTOR EQUIPMENT DIVISION, GENERAL SERV- 
ICES ADMINISTRATION 


Mr. Hanson. My name is John B. Hanson, Deputy Assistant 
Commissioner of the Motor Equipment Division, General Services 
Administration. 

Do you wish me to give a statement? 

Mr. Roserts. Please do, Mr. Hanson. 

Mr. Hanson. Mr. Chairman, the General Services Administra- 
tion, under Public Law 152, has the responsibility for purchasing 
motor vehicles for most of the Federal agencies. More specifically, 
for the Federal agencies other than the District of Columbia, other 
than the Panama Canal, and other than the military. 

During the past few years, the GSA purchased sedans as follows: 
In 1957, 4,672; in 1958, 5,265; and in 1959, 4,569. 

Station wagons for the 3 years were 512, 671, and 690. 

The number of vehicles for agencies which we do not buy for, just 
about equals the number which we do buy replacements for. And 
we do not have the information as to the number bought there but 
it would be a safe assumption that it is just about twice of what we 
buy. 

Someone was interested a moment ago in the total number of vehi- 
cles in the fleet. As reported last July 1, which is the latest date we 
have, the total number of vehicles reported by the civil agencies was 
116,213. The total number of military vehicles was 108,743, or a 


47 











48 MOTOR VEHICLE SAFETY 


total of 224,000-and-some-odd number. That is all vehicles, passenger 
cars and trucks. " 

If you break that down into sedans, the civil agencies reported 
21,000; the military, 19,000, or a total of about 40,000 sedans. 

There was a total of about 5,700 station wagons. 

Mr. Roserts. Does the Government purchase any passenger-type 
vehicles in foreign countries? 

Mr. Hanson. The Department of State does purchase vehicles 
overseas. Local purchase is authorized in some countries because of 
high tax on the American vehicles. Nonpassenger vehicles particy- 
larly are purchased overseas, because foreign makes are much cheaper 
to buy and operate in some countries, for example, England and 
France. 

ICA authorizes their missions to purchase vehicles overseas if they 
so desire; however, they require that passenger vehicles must be pur- 
chased under the statutory limitation even if purchased overseas, 
In purchasing for ICA here we have in some instances purchased the 
Land-Rover vehicles manufactured in England. These are normally 
bid in competition with the American Jeep. 1 

Mr. Roserts. What prices were paid during the past year for 
typical vehicles purchased by GSA? 

Mr. Hanson. The following are standard vehicles, without special 
equipment, purchased during the past year. All prices are from the 
annual procurement except that for the 14-ton dump truck: 

Sedan, 4-door, $1,479.78, f.o.b. Detroit, Mich. 

Station wagon, 9-passenger, $1,700.48, f.o.b. Detroit, Mich. 

%-ton pickup (light duty), $1,198.54, f.o.b. Lansing, Mich. 

—— truck, 2-cubic-yard body (16,000 GVW), $3,277.56, f.o.b. Oakland, 
ail. 

Sedan delivery with glass, $1,784.28, f.o.b. Lansing, Mich. 

4-ton panel (light duty), $1,384.70, f.o.b. Detroit, Mich. 

Carryall (light duty) end-gate type, $1,810.48, f.o.b. Flint, Mich. 

Mr. Roserts. Can you give total purchases by GSA of vehicles of 
all kinds, number of units, and total cost during fiscal year 1959? 

Mr. Hanson. Number of units, 16,686; cost, $34,693,378. 

Mr. Roperts. Any questions from the gentlemen of the sub- 
committee? 

Thank you very much, Mr. Hanson. 

Mr. Hanson. Thank you. 

Mr. Roserts. We appreciate your appearance here today. 

Mr. Hanson. Thank you. If GSA can help you, we will get the 
information for you for the record. 

Mr. Roperts. Thank you. 

Gentlemen, we have with us today representing, as | understand it, 
the combined automobile industry, the representatives of the Auto- 
mobile Manufacturers Association. It is my understanding that 
Mr. Paul Ackerman, who is vice president of engineering of the 
Chrysler Corp., will make the introductory statement and will 
introduce Mr. William Sherman, who will actually present the 
statement for the industry. Is that correct? 

Mr. AcKERMAN. Yes. 

Mr. Roserts. We are very happy to have you. If you will come 
around to the witness chair, we will be glad to have you proceed. 

I would like to say this, Mr. Ackerman, in welcoming you and the 
other gentlemen who are with you, that the subcommittee appreciated 
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very much the courtesy extended to us when we visited Detroit. From 
what I know, you may not be too enthusiastic about your visit today, 
but I want to assure you that the subcommittee is very pleased to 
have you. We recognize that you represent a great industry and 
one for which we have a lot of respect. You were very courteous to 
us when we were in Detroit. While many of the present committee 
were not on that respective subcommittee at the time, I am sure that 
they, too, appreciate the interest that you have shown and that you 
demonstrate by your appearance here today. 

May I say we think vou have made a valuable contribution. And 
we are very happy for the fine record that has been made in the 
production of the American motorcar. 

As to the schedule for today, we heve permission to sit this after- 
noon. Of course, that is subject to whatever may occur on the floor 
of the House, as you understand, but I believe we have allowed 
enough time for the presentation of your testimony. 

If vou would like at this time to introduce the gentlemen with vou 
for the record, for the purposes of the reporter, I will be glad for you 
to proceed to do that. 


STATEMENT OF PAUL C. ACKERMAN, VICE PRESIDENT IN CHARGE 
OF ENGINEERING, CHRYSLER CORP. ; ACCOMPANIED BY ROBERT 
CASS, ASSISTANT TO THE PRESIDENT, WHITE MOTOR CO.; 
CHARLES A. CHAYNE, VICE PRESIDENT, ENGINEERING, GENERAL 
MOTORS CORP.; EUGENE J. HARDIG, CHIEF ENGINEER, STUDE- 
BAKER-PACKARD CORP. ; ANDREW A. KUCHER, VICE PRESIDENT, 
ENGINEERING AND RESEARCH, FORD MOTOR CO.; RALPH H. 
ISBRANDT, DIRECTOR, AUTOMOTIVE ENGINEERING, AMERICAN 
MOTORS CORP.; AND WILLIAM F. SHERMAN, SECRETARY, EN- 
GINEERING ADVISORY COMMITTEE, AUTOMOBILE MANUFAC- 
TURERS ASSOCIATION 


Mr. AckeRMAN. Thank vou, Chairman Roberts and members of 
your committee. 

I am Paul C. Ackerman, vice president of engineering, Chrysler 
Corp., and chairman of the Engineering Advisory Committee of the 
Automobile Manufacturers Association. It is in this latter capacity 
that I have been asked to represent all of the motor-vehicle manu- 
facturers in opening our appearance here today. 

We certainly appreciate the opportunity, Chairman Roberts, to 
meet with you and your committee again and to present our views 
on proposed automotive safety legislation. 

We recall with a great deal of pleasure meeting with some of your 
subcommittee’s present membership during a visit you made to De- 
troit in August 1956. At that time, we provided an extensive review 
of our industry’s safety progress, and, also, demonstrated to your 
committee the engineering procedures, laboratory techniques, and the 
various test facilities being devoted entirely to safety work. Together, 
we discussed many of the considerations involved in making decisions 
on automotive safety, design, and equipment. 

_We, certainly, recognize your serious interest in matters relating to 
highway safety and we appreciate your courtesy and the attention to 
the facts we have presented previously to you. 
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You have indicated that you are interested today in hearing the 
discussion of House bills 722, 1341, 1346, 880, and 883. The members 
of the engineering advisory committee have joined in preparing a 
summary statement of the views of the manufacturers on these bills 
and most of them are here today to answer any questions your com. 
mittee may have after this presentation. 

These gentlemen with me today are on your right, Mr. Robert Cagg 
assistant to the president of the White Motor Co. To my left and 
to your right, Mr. Andrew A. Kucher, vice president, engineering and 
research, Ford Motor Co. Again to my right, Mr. Charles A. Chayne 
vice president, engineering, General Motors Corp. To my right and 
to your left, Mr. Eugene J. Hardig, chief engineer, Studebaker-Packard 
Corp., and next to him, Mr. Ralph H. Isbrandt, director, automotive 
engineering, American Motors Corp. 

And now, I would like to introduce Mr. William F. Sherman. 
secretary of the engineering advisory committee who will read our 
statement. 

Mr. SuHeRMAN. This statement has been prepared to be as concise 
as possible in response to your invitation that you would like to haye 
the testimony presented in a way to conserve time. 

Because of your committee’s 1956 visits to the research centers, 
proving grounds, and other engineering facilities operated by our 
companies, we know that you are aware of the tremendous effort of 
the motor-vehicle manufacturers are putting into designing their 
products for safety and efficiency. 

You are also familiar with the studies of national safety groups that 
indicate the strides the manufacturers and others have made in the 
field of traffic safety over the years. 

Much has happened since 1956 in our continuing efforts to further 
safety. Developments since we last met have confirmed the manu- 
facturers’ belief that certain basic approaches to our mutual objective 
continue to be sound and fundamental. 

First, is intensified cooperation by the automobile manufacturers 
with those groups and agencies whose longstanding responsibilities 
and experience place them logically in the forefront of the safety 
movement. 

Second, based on such cooperation, is a mutual approach to safety 
regulations by way of performance levels rather than physical require- 
ments. This keeps open the door to new information and invention 
instead of freezing safety design and method to current levels of 
knowledge. Above all, more information through greater research 
continues to be a major need for all of us concerned with this whole 
problem. 

In addition to the basic attention they have paid to safety in car 
and truck design and production, the automobile manufacturers have 
engaged in many cooperative activities in the safety field. They 
helped establish or were early supporters of virtually every major 
traffic safety activity in the country. 

Among the organizations receiving our support are the Automotive 
Safety Foundation, which we fostered more than 20 years ago: the 
Inter-Industry Highway Safety Committee; the National Safety 
Council; the Cornell crash-injury research program; and many others. 

This broad program in support of highway safety is based on 
recognition of the fact that the traffic accident problem involves 
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three major factors: the vehicle, the highway and the driver. Sub- 
stantial progress demands balanced, adequate attention to all three. 
Today, however, we are here to discuss primarily the motor vehicle, 
which is of course our most direct concern in this field. 

Our testimony, displays, and demonstrations to your committee in 
August 1956, have become part of the official records of the House, 
along with our supplementary testimony on safety belts. 

To help fill in the report on our safety activities since that time, we 
have introduced for the record and have submitted here a number of 
additional presentations having a direct bearing on the subject under 
discussion. 

These documents tell of continuing and expanding automotive 
activity in safety matters, and describe progiess in at least six major 
areas: 

1. Driver vision: Better vehicle lighting and larger glass areas have 
made it easier for drivers to watch road and traffic conditions, both 
day and night. 

2. Signal devices: Improved turn and stop signal lights facilitate 
advance warning of changes in speed, position, and direction. 

3. Packaging car occupants: Improved materials and designs pro- 
vide enhanced safeguards against injury in event of accident, 

4. Driving controls: Better design of instruments and controls and 
refinements in automatic or power-assisted control mechanisms have 
simplified the physical operations of driving and enabled the driver 
to devote increased attention to traffic conditions. 

5. Car performance: Improved responsiveness of automobiles in 
accelerating, braking, and turning has facilitated safe, smooth driving. 

6. Mechanical reliability: Improved materials and designs give 
added assurance against the possibility of hazardous parts failure. 

These areas highlight the substantial progress in vehicle safety 
and illustrate how we have continued to work intimately and pro- 
ductively with the State officials who regulate motor-vehicle 
equipment. 

Since our 1956 meeting with this committee, the Governor’s 
conference has expressed a great deal of interest in the safety subject. 
It sent its special highway safety committee to Detroit in 1958, and 
followed this by encouraging the State motor-vehicle administrators 
to maintain even closer liaison with the automobile manufacturers. 

The State administrators have been able to aid substantially in 
the vehicle safety development program by supplying information, 
proper emphasis, and perspective, based on their combined experience 
with vehicles in all climates, over all terrains, and with all possible 
blends of urban and rural highways and traffic. concentrations. 

Moreover, many of the motor-vehicle administrators operate 
vehicle inspection programs, and therefore have an intimate knowledge 
of the practicality of various types of administrative and legislative 
actions affecting vehicles. 

Out of our cooperative work with these technically competent and 
experienced State officials has come a mutual recognition of the 
importance of sound performance specifications, firmly based upon 
measurable user benefit, as a requisite to any change in laws or 
regulations. By performance specifications, we mean those which 
spell out the desired results, rather than detailing the means by which 
the results are to be attained. 
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In the matter of intrument-panel padding, for instance, it might 
seem that a thick, soft, spongy pad resembling a foam-rubber pillow 
would be most desirable. In fact, there was one State legislative 
proposal that would have required 4 inches of foam rubber for this 
purpose. But—the measure did not specify the kind of foam. Foy, 
inches of some kinds would be too soft to offer any measurable pro- 
tection. Some other foams are as hard as an oak slab. 

The padding now in common use absorbs energy instead of rebound- 
ing like a spring. We are still working to find other foams or other 
crushable materials that could provide even greater effectiveness than 
any now available. 

Here is another example of the fact that we must not let excessive 
preoccupation with the means cause us to lose sight of the ends we 
are seeking. In seeking to protect the head and knees of car ocey- 
pants, we have found a great amount of protection can be built into 
the metal instrument panel by replacing heavy structures with sheet 
metal of a shape and strength that will yield under impact. There 
are still a lot of questions to be answered, but the final answer might 
well not be padding at all, because it is quite conceivable that our 
research and development work may lead to some vastly different 
and more effective concepts, methods, and materials that are still in 
the unforeseen, but perhaps not remote, future. 

Thus, it can be seen again that there is much more to establishing 
useful specifications than what might at first seem obvious. Useful 
specifications must be based on the facts as disclosed by research 
regarding every promising approach to a safety problem. 

An example of a good specification is that for motor vehicle seat 
belts—one that is even more stringent than that presently required 
for commercial aircraft. We regard the SAK recommended practice 
for motor vehicle seat belt assemblies as an example of well-developed 
specifications because: 

1. It deals with performance benefits of direct interest to the user. 

2. Consistent with obtaining these user benefits, it allows full lati- 
tude for selection of both design and materials. 

3. It is written so as not to impede further improvements in safety 
belts, nor to discourage development of entirely new types of devices 
to achieve the same objective. 

Many different types of buckles, webbing, and fittings now available 
to the public meet this SAE standard. This permits us to explore 
public acceptance of several types of belts. This question of accept- 
ability is often a major problem in introducing new safety features, 
and highlights the difficulties in legislating mandatory safety features. 

In the constantly evolving field of safety, we have seen major con- 
cepts changing in a matter of a few years. We face the constant 
problem that if we seek to make design details mandatory we will 
restrict development, rather than promote it—that we will make the 
engineer’s goal one of designing to conform to inflexible and sometimes 
outdated codes, rather than solving the basic problems. Such a 
restrictive approach might well discourage, rather than stimulate, 
research and development in automotive safety. 

The increasing interest of professional and civic organizations as 
well as governments has facilitated the accumulation of new knowl- 
edge of safety. Research is progressing at an accelerating rate and 
we have every reason to expect significant additional progress in the 
years immediately ahead. 
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Accordingly, we believe that the public interest will best be served 
by strengthening the cooperation between the automobile industry 
and public bodies to develop new knowledge in every phase of safety, 
and by intensifying educational efforts to convince new car owners 
of the value of safety features and practices. 

We need to know more about the causes of accidents to reach the 
best conclusions. ‘The manufacturers, universities, and others are 
attempting to develop these facts. ' 

Because of the very rapid rate of development in the safety field, 
we must be sure that we do not specify ourselves into a box and put 
a premium on the status quo rather than stimulating imaginative 
innovation. 

We believe we will make real progress faster if we continue and 
strengthen existing channels of cooperation, and if we in the industry 
continue to make new features available as soon as they are de- 
veloped, and continue to offer them on their merits. 

With this general background, we would now like to comment on 
the bills you are considering today. 

With respect to H.R. 722—this bill states that its objective is to 
provide the public with the safest possible automobiles without 
unreasonably increasing costs to the automobile buyer. We certainly 
concur in this, though we think that it would be both impractical 
and unnecessary for the Secretary of Commerce or any other Federal 
authority to be directed to assume the responsibility for prescribing 
automobile design and production standards. 

The safety character stics of an automobile are so basically and 
intimately involved with all other features of design and performance 
that isolating them from these other features is not possible. Safety 
has to be, and is, considered from the beginning and engineered into 
each part and assembly of motor vehicles from the ground up. 

The automobile industry believes in standards and pioneered their 
development. Standards pertaining to automobile components, equip- 
ment, and performance have been developed by nationally recognized 

rofessional organizations. Typical are the American Society for 

esting Materials, American Society of Mechanical Engineers, Ameri- 
can Standards Association, and Society of Automotive Engineers. 
These professional groups have at their disposal the best possible 
testing and research facilities. The standards evolved, limited in their 
development only by the amount of pertinent knowledge then avail- 
able, are carefully adhered to by all American automobile manu- 
facturers, and most importantly, are regularly improved as new facts 
emerge. 

Highway safety legislation enacted by the States has made highly 
effective use of such standards. In the context of our discussion today 
it is important to remember that automobile manufacturers must 
conform to the highest standard adopted by any State 

The enactment of House Joint Resolution 221, commonly referred 
to as the Beamer resolution, granted the consent of Congress to States 
to negotiate and enter into compacts for the promotion of highway 
safety. This action occurred only last year. We feel that, if given 
reasonable opportunity, State governments working in the areas out- 
— by the resolution will best serve the public interest in highway 
salety. 
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_ With respect to H.R. 1341: This bill would equip passenger-carry- 
ing motor vehicles purchased for use by the Federal Government 
with specified safety features. As we have stated at previous hear- 
ings and to other governmental bodies, we feel that governments 
should set an example for the public by adopting available safety 
equipment for use on Government-owned motor vehicles. 

Every vehicle-using branch of the Federal Government has always 
purchased its vehicles to specifications. Specifications for safety 
equipment have been and remain a natural part of these orders, and 
automobile manufacturers will continue to meet all requirements, 

Again, we would point out that nationally recognized performance 
standards already are available. Under the circumstances it would 
be an unnecessary and duplication of effort and expense to require 
that the Secretary of Commerce also establish standards. 

H.R. 1346: This bil! would prescribe standards for exhaust emis. 
sions. Your committee conducted a hearing last year on a bill of this 
kind, and published a report that included the testimony of automo- 
bile industry representatives. Our basic research and development 
programs reported on at that time have since expanded, producing 
important progress, including the development of three prototype ex- 
haust emission devices. Four samples of one type are currently being 
tested by public officials in California. 

We wish to emphasize, however, that none of these devices is per- 
fected for production. Questions of installation, maintenance, peri- 
odic public inspection, and reasonable cost have not yet been solved, 
although we are working continuously on them. 

We fail to see how legislation on this subject can be undertaken con- 
structively, pending further breakthrough in research and testing. 

H.R. 880: This bill calls for a 100-mile road test for new vehicles. 
The process of designing and producing an automobile involves nu- 
merous thorough tests and checks of individual parts, assemblies, and 
the completed vehicle by the manufacturer. The test proposed by 
this bill would not add any substantial benefit to existing tests, and 
would place a superfluous cost of over $100 million on the purchasers 
of autmobiles in a production year like the present. 

H.R. 883: This bill would require sealing of the speedometer. It 
has a laudable objective but it is impossible to put it into effective 
practice, by this means or any other that we know. 

In the speedometer, the unit which accumulates and records miles 
traveled is the odometer. Hence we construe the bill as referring 
specifically to this function of the instrument. Sealing this instrument 
would make it difficult or impossible to maintain and repair the internal 
parts. Moreover, a new problem of officially resealing the unit after 
maintenance work would then arise. 

The instrument is operated by means of a flexible shaft cable, at- 
tached to the transmission and driven off the transmission gears. 
This cable itself could be turned to give false readings of the instru- 
ment. The cable and the gear at the transmission are other units 
which require service and maintenance or sometimes replacements, 
and on which seals would impose serious problems. It also should be 
noted that this speedometer cable must be disconnected for some trans- 
mission maintenance work, and frequently to permit work on other 
instruments behind the instrument panel, such as ignition switches 
and radios. 
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In summary, gentlemen, that concludes our comments on the specific 
bills before you. Early in this statement we commented on the 
progress that had been made since we last met with members of your 
group. Living as we do, day in and day out, with very specific and 
pressing questions of vehicle safety, I believe that we in the automobile 
manufacturing industry, perhaps more than any other group in the 
country, are keenly aware of the room for still greater progress and 
accomplishment. 

We feel the Federal Government can and should have a major and 
positive role to play in the safety progress that must lie ahead. There 
is arecognized void in the field of research, a void that should be filled 
as fast as possible with information about the human aspects of motor- 
vehicle operation on the highways of the Nation. There is @ lesser but 
still important void in the information we now have about highway 
design, traffic engineering, and ways to make each most effective. 

We believe that the Federal Government should continue to pay aia 
even greater part in supporting and coordinating such research, as 
well as in encouraging sound regulation and enforcement liaison be- 
tween States and regions in meeting mutual traffic problems. 

Thank you, Chairman Roberts, and thanks to all members of the 
committee. 

Mr. AcKERMAN. That, Chairman Roberts, completes our formal 
presentation, and we, certainly, thank you and the members of your 
committee in permitting us to present them to you. 

In the course of further discussion before this committee, if points 
arise on which the industry is able to offer additional information, we 
would like to have the privilege of submitting it to you for the record. 

Mr. Roserts. I am sure that you will be allowed that privilege. 

I would like to thank Mr. Sherman and you, Mr. Ackerman, for the 
statement. I am sure there are some questions from members of the 
subcommittee. And those questions will be directed to you, unless 
they involve a complicated engineering question. Actually, we on 
this committee are not engineers. I do not know of any engineer on 
the committee. 

I think, generally speaking, the Chair would prefer the mentbers to 
direct their questions to you, and I would appreciate it if you will 
answer those that you can, because otherwise we will get into a pro- 
longed discussion and there are other witnesses who want to be heard, 
also, today. 

So with that qualification, the Chair recognizes any members of the 
subcommittee. 

Mr. Scnenck. Mr. Chairman, I regret my unavoidable delay. in 
reaching the hearing, but I will read Mr. Sherman’s statement care- 
fully which I did not hear in its entirety. I would like to make this 
comment, if I may. 

During the full time of the existence of this committee it has been 
an extremely pleasant observation for me to see that the industry, 
while it is in a very highly competitive field and constantly competing 
with each other for various engineering and sales advantages, there is 
one area in which the industry is united, that is, in the sharing of 
information developed in studies and tests in the interest of various 
safety measures and safety features. 

_ Tam well aware that the industry has a very important economic 
impact on our entire economy, and I know how important this is to the 
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177 million people of this Nation. But I know, also, that your in- 
dustry through your various committees and associations is deeply 
interested in and working hard on all of those questions which are in 
the public interest in promoting safety and the better use and more 
pleasure in the use of automotive transportation. So I would like to 
commend the industry in general for this splendid, fine work and the 
fine exchange of safety information. 

I gathered from Mr. Sherman’s statement that the industry 
generally, feels everything is sweetness and light and that there need 
be no legislative direction in order to develop these various require- 
ments which we feel and which are brought to our attention by people 
all over the Nation as being really essential in the use of automotive 
transportation. 

And so if we follow the same sweetness and light feeling here we 
might see no need at all for any rule or regulations or legislation 
dealing with labor, with interstate commerce, with the various 
regulatory agencies. We are, however, very conscious of our responsi- 
bilities in all these matters and are doing all we can. There are many 
aspects in many areas of operations and commerce that do require 
legislation in the best public interest. 

I have been personally quite interested and concerned in this 
matter of pollution of the air we all breathe by automobile engine 
exhaust gas. There have been a great many facts developed by the 
National Conference on Air Pollution held here in the Capital last 
year which drew specific attention to the fact that automobiles are 
traveling manufacturers of air pollution. I know that is not an easy 
problem to solve. I know the industry is working hard from many 
points of view to solve those problems. F 

As I understand it, Mr. Ackerman, your industry has developed in 
general some certain prototypes of catalytic type controls which are 
probably rechargeable and, therefore, are an expense to the motorist, 
also the afterburner types which burn up these compounds and there- 
fore make many of the elements in the exhaust gases less harmful to 
the human in his breathing. 

I wonder if you won’t describe those and tell us something about 
the progress, something about the costs, something about the problems 
and something about the general acceptance of those. 

Mr. AckERMAN. We attempted to cover very briefly in our state- 
ment the general situation regarding devices to control exhaust gas 
emissions but it, certainly, was not our intention to give you enough 
details so that you can comprehend the scope of our work. If you 
choose now, I can go over briefly what the status of the program is. 

We are treating this exhaust gas emission problem in much the 
same way that we are dealing with safety. We have in our industry 
cross-license agreements that will permit us to make any device that 
is developed by any company or through any other agency available 
to all member companies. 

Until a short time ago, just prior to the time we appeared in Cali- 
fornia, we had not made a great deal of advancement in a method of 
treating exhaust emissions. There was a type of catalyst that was 
extolled as being the answer to the exhaust gas emission problem but, 
one, we found great difficulty to get hold of and carry on a develop- 
ment program. 
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Since that time, or prior to our appearance in California, the General 
Motors Corp.—Mr. Chayne, if you will permit, I will cover that as 
best I can; I would rather you do it yourself—but, General Motors 
took what we call the high temperature catalytic approach and after 
considerable negotiations have got it into their development and 
experimental groups and are making real progress now in bringing 
this to a point where it is an effective device and where it may serve 
as one of the exhaust emission control units. 

About the same time, the Ford Motor Co. developed a new catalytic 
material. Keeping in mind that these materials were not available, 
they had to be developed. They found a material that would operate 
effectively in the presence of the leaded fuels that we use commonly 
today and it, also, represented a new approach. And they have under- 
taken the development of the low temperature type of catalytic 
muffler. 

The Ramo-Wooldridge outfit had done some exploratory work in 
a plain type of afterburner very recently. We felt that they would 
make more progress if they worked with one of the automobile 
companies that could guide them in the size and installation device. 
Actually, underneath the modern automobile, there is not too much 
room to put a lot of additional equipment. So that we felt they 
needed guidance in the design of the physical dimension of the after- 
burner. 

We are carrying on a very active program at the Chrysler Corp. 
in the same type of afterburner field. 

In addition to these exhaust emission control devices, we have 
evaluated the effectiveness of properly maintained vehicles. We 
have measured the emissions from a properly maintained vehicle 
as compared to vehicles that are more or less neglected. In California, 
for instance, the operation of an automobile is quite satisfactory 
and yet the car can be in relatively poor running condition. We have 
found that a great deal can be done by proper maintenance on the 
vehicle. We described the possibility of materially reducing the 
emissions through this means. 

In addition to these specific developments, all of our research 
facilities throughout the industry are studying new approaches. 
There may be better methods of exhaust controls than those we are 
currently working with. We have devices now that we feel will 
make a substantial contribution, but so far as they have been de- 
veloped to date they represent rather extensive units. Their life 
at the moment, we feel, is not satisfactory 

[ believe some of the best performance we have had on the catalysts 
themselves is probably 12,000 miles, which would mean replacement 
at that time or reactivation. 

Gentlemen, I want to assure you that we are devoting all of our 
research, all of our technical manpower we have—we are devoting it 
to this problem. 

We realize that it is a serious problem in certain areas of the country. 
It could be a health hazard in areas that currently are not considered 
critical areas. That, I believe, is the story in brief. And, if you 
choose, we can submit for the record all of our data that has been 
prepared in presentations before the S.A.E., to whom we report these 
technical activities for your information. 

Mr. Scuenck. I think that would be helpful. 
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This subcommittee, in addition to being interested in this subject 
as part of our jurisdiction in safety matters, is also interested jn 
matters of health. And, consequently, we are also considering such 
matters as chemical additives to food and various other colorin 
additives to food, all of which is of concern in questions of public 
health. ; 

My bill was somewhat changed this year with that approach jn 
mind, asking the Surgeon General to determme what compounds are 
harmful, what tolerances can be used as continuing effects, just as 
they do in food and drug testing. This will give the industry 9 
reasonable opportunity to meet those requirements as compounds 
are found to be harmful and as solutions are found to solve the prob- 
lems. On that basis, does the industry have objection to that type 
of legislation? 

Mr. AckerMAN. Actually, Mr. Schenck, we have asked for just 
that information from the California health people who asked for it. 
And we encouraged it. We have said that it is vital to us in this 
work in order to develop the most economical device that they do 
set standards and do measure the allowable contaminants in the 
exhaust, and that they give to us the emission standards that they 
feel are going to be necessary to provide the proper atmosphere in 
California. 

We are, also, confronted with the problem of developing instru- 
mentation, proper instrumentation, to measure the contaminants in 
the exhaust emission. That is a highly technical problem. And in 
the event that these devices are perfected and used generally, it is 
going to be absolutely essential that instrumentation be developed 
so that the emissions can be measured and readily determined whether 
or not the vehicle meets the required standards. We can concur 
completely with you that such standards have to be developed. We 
are currently working with the people in California to develop such 
standards. 

Mr. Scuencx. Thank you very much, Mr. Ackerman. 

I can well appreciate the very special interest of California in these 
problems, because they have a peculiar atmospheric condition that 
requires some special attention. What we need, however, is not 
legislation for California alone—although that is important—what 
we need is legislation for 50 States, that will be effective in 50 States 
including California. So we have asked the Surgeon General of the 
Public Health Service, who is in an especially good position to con- 
duct that research, to do so. 

It is my understanding that there have been many claims that 
there are Many carcinogenic types of compounds in exhaust gases 
which are highly dangerous to people. And with the great increase 
in traffic, bumper-to-bumper type of traffic, the great increase in 
internal combustion engine-type public conveyances in heavily popu- 
lated areas where the streets are narrow and buildings are high 
and as I understand it, the gas is heavy enough to lay near the surface 
of the street—all of these aspects become very important in the matter 
of public health. So my bill is written with that approach in mind 
to require the Surgeon General to determine these harmful compounds 
and to encourage the industry to make every effort to meet those 
challenges. 
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That is all, Mr. Chairman, and I want to express my very deep 
appreciation to this splendid array of engineering talent who are tops 
in the world in the development of motor vehicles. 

Mr. Roserts. Mr. Rogers. 

Mr. Roaers of Florida. I have a few questions. First of all, I, too, 
would like to join in expressing my appreciation for your being here 
representing the industry and to note the very fine progress you are 
making and the ‘effort, not only in manpower but the money that you 
are devoting to trying to bring about better safety. Certainly, we 
are all concerned with it. You are to be commended on that. 

I did want to get your feeling, if you thought it would be helpful, 
along the line that Congressman Schenck has mentioned, to, perhaps, 
try to develop a program, say, through the Surgeon General’s Office 
or the Department of Education, Health, and Welfare, devoting some 
scientific help from the manpower angle, in pointing up and solving 
the problem of the exhaust emission. Do you think a program of that 
type would be helpful, that is, one coordinating the various research 
programs going on and to devote additional time and effort through 
the Department of Health, Education, and Welfare? 

Mr. AckERMAN. I agree that any research that could be done by 
the Department of Health in identifying the harmful elements in 
exhaust gas and determining the extent to which they have to be 
eliminated to eliminate the health hazards would be encouraged by 
the entire industry. We feel that is very essential. And, certainly, 
from the health standpoint, research in that area could, probably, 
best be done through those agencies or by the Public Health encourag- 
ing research projects in those areas wherever the scientific know-how 
is available. 

Mr. Rocers of Florida. I feel very much concerned, and I’m sure 
the entire subcommittee is, about this problem. We had it here in 
Washington just a few weeks ago. For 2 days I drove through some 
smog right here in Washington. And I was very much impressed by 
the fact that it is a growing problem and should be met as quickly as 
possible. 

I wondered if you could supply for the record at a later date the 
number of companies actually conducting research on this problem, 
the number of staff people that are involved on research on the exhaust 
emission problem. 

Mr. AckeRMAN. Mr. Rogers, we will supply for the record as much 
of that as we can identify. 

Mr. Rocers of Florida. Yes, I realize that. 

Mr. AckerMAN. You must understand in organizations such as 
General Motors’ technical group or Ford or any of these companies, 
we have facilities that are available to the people who are working on 
this and there are hundreds and thousands of man-hours that are not 
identified and chargeable to this project. We will be very glad to 
outline for the record the activities that we are carrying on, although 
it is not likely that we can give you an accurate manpower count. 
But we will be happy to give you the best picture we can. 

Mr. Rocers of Florida. I do not mean to put you to much trouble 
on that. Give us just an idea. 
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Mr. AckERMAN. I believe we can. And we will be glad to do that 
(The information follows:) 


ATTACHMENT No. 2 
AUTOMOBILE INDUSTRY STATEMENT ON REsouRcEs DEvoTED To Smoc Resgagcg 


Since the initiation of the automobile industry research program into exhaust 
gas emissions and means of controlling them to reduce the smog problem, the 
industry has made a direct expenditure approximating $1 million a year for each 
of the past 6 years. This by no means represents the total amount of money and 
manpower devoted to the industry’s smog research because the manpower, equip. 
ment, and technical facilities are so integrated that it is impossible to isolate those 
devoted solely to smog research activity. 

At the present time, three prototype exhaust control devices are in advanced 
stages of development and this effort is going on at an intensified pace. 

Mr. Rogers of Florida. As I understand it, the main approach has 
been the afterburner, the catalytic, and the flame type. There are 
other projects going on, too, 1 suppose. 

i should now like to get to a different safety factor, the seat belt, 
and the possibility of setting standards. 

Irom the testimony, I understood you to take the position that 
you do not believe it would be advisable to have legislation to set 
specific standards, but rather you would prefer a very flexible approach 
generally, as you are now conducting. I wondered what your com- 
ment would be if the suggestion were presented and it was deemed 
wise to have some governmental agency set such minimum standards, 
Do you think it advisable to have the Government, say, through the 
Secretary of Commerce’s Office, or the Bureau of Standards, rather 
than specifying particular standards, set changing standards as it is 
brought along, so as to make a flexible recommendation? 

Mr. AckeRMAN. We believe, generally, that in order to properly 
and effectively set standards that it can best be done in the industry 
because the standard does not start all by itself. It is involved with 
other parts of the car structure. 

In our work with the American Association of Motor Vehicle 
Administrators, they very frequently request things that they feel are 
in the public interest and we do develop the standards, either through 
AMA committees or SAE committees, and we will demonstrate to 
those men, to their engineering and inspection committees what we 
have done. And where they feel that we have set a standard that 
meets their performance requirements, oftentimes they will have those 
requirements in their regulatory provisions. 

We do it in many areas and we find that it is very effective and the 
results are usually very rapid in coming because we have qualified 
people to do it. 

Mr. Racers of Florida. I am sure that you are making headway 
on that. May I ask, is that a mandatory agreement; in other words, 
once the standards are set up, is that mandatory? 

Mr. AckerMAN. In many cases; yes. The dual headlighting system 
which was developed a year ago, that is, about approximately that, 
meets very rigid standards. We were required and made many 
demonstrations to the engineering committees of the American Asso- 
ciation of Vehicle Administrators, until we satisfied them that we had 
better lighting, with much better standards. They are very qualified 
people, and they set pretty high standards. 
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We have recently made an improvement in the single headlight 
because many cars, a good many millions, are operating with single 
Jamps. And as soon as this dual lamp system was developed and ap- 
proved by them, they immediately said, ‘What are you going to do 
about the replacement of the 7-inch lamp?” 

Just at the last meeting this June, we submitted to them an im- 
proved lamp which will be made available by all manufacturers. And 
we now have an improved lamp that is approved and those specifica- 
tions as set up will be met by every lamp manufacturer in the industry. 

Mr. Rogers of Florida. That is, certainly, very fine progress. 
Just for my own knowledge, if you set a standard as you say, is there 
any means of enforcement of these.through your own organization in 
moving into these standards that you have set? 

Mr. AcKERMAN. Certainly, in the case of the original equipment 
manufacturers, we insist that those standards be met to the letter. 
And I think that we can depend on the integrity of the light manu- 
facturers who do supply original equipment to meet those standards 
in their market products. 

Mr. Rogers of Florida. I wondered if in your studies you have 
found any relationship of the hydrocarbon discharge to leaded gaso- 
line—has that shown up or not? 

Mr. AckerMAN. I wonder, Mr. Chairman, if I might have your 
permission to refer that question to Dr. Kucher. Would you like to 
comment? 

Mr. Roperts. Yes. 

Mr. Kucuer. Members of the committee, the question of the con- 
stituents of the exhaust gases is a very complex chemical combination. 
And at this date we haven’t developed the full knowledge with respect 
to the relationship of these various components. The catalytic mate- 
rial developed for our muffler is capable of operation with the leaded 
fuels and, therefore, overcomes one of the most serious problems we 
have had in getting any kind of catalyst that would be operative 
because the lead poisons many of the catalysts that we had earlier 
experimentation with. 

The question of leaded byproducts of the exhaust, I think, can be 
separated from the general question of so-called smog. Smog is not 
directly involved with the lead problem. The smog problem is one 
of a chemical reaction between the unburned hydrocarbon, the ozone 
layer in the atmosphere, and sunlight, causing a chemical reaction 
that gives the high aromatic and serious burning effect in the eyes, 
particularly. And lead, therefore, does not fall into that category. 
I think the lead problem is one completely separate from that of 


smog. 

Mr. Rogers of Florida. I wonder if you could tell us if any research 
has been done with your catalyst on nonleaded gasoline? 

Mr. Kucuer. On nonleaded gasoline, it is completely operative. 

Mr. Rogers of Florida. You have no problem at all? 

Mr. Kucuzr. No. 

Mr. Rogers of Florida. So that the problem has been that the lead 
poisoning is in the leaded gasoline? 

as Kucner. It made it more difficult, let us say, to get an effective 
catalyst. 

Mr. Roaers of Florida. So that if gasoline were not leaded it would 
ease your problem of solving the business of the exhaust emission. 

43776—59-——5 
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Mr. Kucuer. I feel that we have now arrived at a place in tim 

; e 

where the lead does not seriously affect the effectiveness of the catalyst 
Lead, of course, is a very desirable, and at the present time, necessary 
addition from the standpoint of knock control. 'Y 

Mr. Roaers of Florida. I see. I understood there were some gas. 
olines sold that were not leaded. Is that true, some major gasolines? 
I thought, for instance, Amoco—it was my impression that it was not 
leaded; is that correct? Or is that a false impression? 

Mr. AcxerMAN. I believe Mr. Chayne is well qualified to answer 
that question. 

Mr. Cuayne. There are some unleaded gasolines on the market 
But as time goes on and the efficiency of our engines and compression 
ratios increase, it may well be that it will become more economical to 
add lead to those fuels than to continue to produce them as unleaded 
That is merely a prediction, not a flat statement, please understand 
me. 

Mr. Rocers of Florida. Yes, sir. 

Mr. Cuayne. However, I think the point should be emphasized 
that the lead was merely one of the factors that we had to face in 
developing catalysts—whether we are talking of Dr. Kucher’s catalyst 
or the one we are working on under license. 

Mr. Roeers of Florida. So far as actually affecting the emission? 

Mr. Cuayne. We do not believe it is a factor. 

Mr. Rocers of Florida. It is not a factor? 

Mr. Cuayne. Correct. 

Mr. Rogers of Florida. The only difficulty presented is this 
bringing about a catalyst? 

Mr. Cuayne. That is correct. 

Mr. Rogers of Florida. Thank you very much. 

Mr. Rorerts. Mr. Brock. 

Mr. Brock. I would like to ask whether standards are set in head- 
light amperage and wattage power. It seems to me you can meet 
certain cars with the dim lights on the car without too much difficulty, 
but then you run into other makes of cars in which great difficulty is 
created when meeting the car. Is there a wattage and certain limits 
set? 

Mr. AckEeRMAN. Very definite standards set, Mr. Brock. I would 
say the difficulty and the variations in intensity of the light as you 
approach the car is due primarily to misaimed headlamps. 

Mr. Brock. In that case, I have another question. Is it possible 
to install these sealed beams upside down ina car? You meet cars on 
the road and they are coming close to you with the headlights on the 
upper position, and then they give you the lower position and one light 
comes up and gives you the bright position then, even though they 
have switched their foot switch to a dim position. You get the bright 
light then. 

Mr. AcKERMAN. I would say the answer is not in the incorrect 
installation of the lamp but that it could be in the variation— there 
could be a bad lamp on one side and a good one on the other. That 
is perfectly possible. But the standards and the specifications very 
definitely limit the wattage in each lamp. 

Mr. Brock. Is it possible in the older made cars to put in a bulb 
in an inverted position to cause this—not the sealed-beam type? 

Mr. AcxerMAN. I do not believe any of those lamps can be. Again, 
so far as glare is concerned a heavily loaded vehicle of some owner 
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who has properly aimed headlights, but puts a lot of load in his trunk, 
maybe an outboard motor or something, he can give you a lot of trouble 
on the highway with high beams. 

Mr. Brock. How much of a load would, in the trunk, cause the 
beam to come up to appear as a high beam— that is with the dimming— 
how much weight wo ild you need in that trunk to upset that balance? 

Mr. AcxerMAN. I do not believe there is a single figure that could 
be given that would be all-inclusive of the various cars. It would 
depend on the condition in which the springs were, and other things. 
The aiming is a compromise; it is the best compromise we are able 
to make. So with normal passenger loads, we have properly aimed 
lamps. But a vehicle, if it is overloaded excessively, there is no 
question that the beams will be raised. 

Mr. Brock. I feel that many people have the problem that I have 
when I drive at night. And would it not be possible to polarize and 
further perfect the headlight system. We are real proud of the dual 
headlights. And I know that people still have problems in meeting 
traffic. We go along divided highways. We do not have a problem 
with that. Would it be possible to use a polarized system of wind- 
shields and headlights so that driving at night would be more of a 
comfort? 

Mr. AckERMAN. Again, Mr. Chairman, this is a subject that Mr. 
Chayne is very familiar with, the program which he undertook as to 
polarized lighting. If I can refer it to him, I think he can answer it. 

Mr. Rorerts. Mr. Chayne. 

Mr. Cuayne. Mr. Brock, back in the thirties, at the time the indus- 
try and the lamp manufacturers and the administrators undertook 
to develop a standardized set of lights in order to reduce the misaimed 

roblem in the field to a minimum. You see, at that time we had, I 

elieve, over 30 different types of aiming programs in the field to 
take care of all of the lamps that were in production. Polaroid had 
just come in the picture. And the industry made a very careful 
study of the polaroid lights. The light-transmitting efficiency of the 
polarizing-screen filter or whatever you want to call it was quite low. 
And it required a very great increase in candlepower in order to get 
enough light down the road so that when you looked through your 
polarizing filter, be it a windshield or visor, you would be able to see. 
And the system was rejected by the industry and the lamp manu- 
facturers at that time because of the great increase in electrical system 
capacity that was required. And, therefore, because of the costs. 
And, also, a very serious factor which has not changed to this day, 
that is, the question of what are you going to do during the transition 
period? You cannot possibly convert all of the cars in the world 
overnight. 

We made a study a few years ago that I would like to have the 

rivilege of submitting to this committee—we made a study for the 
Massachusetts Legislature as to what this changeover problem really 
amounts to. As I recall the figures, Mr. Sherman can correct me if 
I am wrong, it would have cost the motorists in Massachusetts over 
$50 million to convert to the polaroid before anyone of them would 
gain more than 25 percent in results. In other words, 25 percent of 
any one driver meetings would be with another polaroid-equipped 
car, 
_ We are still very openminded on the subject. We have a stand- 
Ing invitation to anyone out working in the polarizing field to bring 
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to us any improvements that they think they have made. And it 
offers some very interesting possibilities, but as yet, we do not see 
the answer to this matter of increased electrical power required and 
the changeover problem. 

This is another matter; this increased electrical power means more 
firepower in the lamps. That means that the chap on the street jf 
he does not happen to be wearing polarized glasses, he is going to be 
blinded by this automobile coming toward him with these very high. 
powered headlights. There are a great many problems. Unforty. 
nately, it is more of a problem than appears at first glance. And 
with the chairman’s permission, we will submit copies of this Massa- 
chusetts report and, also, any other material that we have in our files 
that are pertinent to this matter of polaroid headlights. 

Mr. Roserts. The Chair would like to know hth the size of the 
document would be? 

Mr. Cuayne. The Massachusetts report is a small booklet, roughly 
5 by 8 and perhaps roughly 25 pages. 

Mr. SHERMAN. It isa little shorter than that, the legislative report is 

Mr. Cuayne. Very well. It is not at all bulky. 

Mr. Roserts. That will be inserted in the record at this point. 

(The information follows:) 


ATTACHMENT No. 3 


THE COMMONWEALTH OF MASSACHUSETTS 


SPECIAL REPORT OF THE COMMITTEE ON HiGHways AND Moror VEuIcLEs 


House No. 2419 


On several proposals for amendments to chapter 90 of the General Laws, including 
an Act requiring polarized headlamps on motor vehicles under certain condi- 
tions, and an Act to authorize a new highway extension 


Created under the provisions of an order adopted by the House on July 2 and by 
the Senate on July 3, 1952 


Note.—Deleted paragraphs numbered 1, 2, 3, 4, and 5 are not pertinent: they pertain respectively to 


automobile driving schools, instructors, highway bridge construction, sidewalk construction, and registra- 
tion insurance problems, 


To the Honorable Senate and House of Representatives: 


The Commission held hearings and listened to testimony of proponents and 
opponents of the proposed legislation. To fully investigate one of the proposed 
measures the chairman and eight members of the Commission traveled to Detroit 
and Milford, Mich., and spent 3 days studying potential effects of the measure. 

Included in this study was attendance at, and participation in, an actual road 
demonstration of equipment proposed for use in the act. 

After careful consideration it is the judgment of the Commission (items num- 
bered 1 to 5, inclusive, are not pertinent): 

6. That an act to remove the hazards of night driving caused by headlight 
glare, filed as House No. 875, should not pass, and its sponsors should be given 
leave to withdraw their proposal because it would impose upon certain vehicle 
owners in the Commonwealth substantial expense without commensurate benefit; 
because it would cause distress to pedestrians; and because it would introduce 
hazards potentially as great as those it seeks to alleviate. 

The Commission’s investigation found the demonstrated light-polarizing and 
viewing devices effective (and consequently beneficial to vehicle operators) only 
for open highway use when all meeting vehicles are equipped in the manner 
provided by the bill. 

In congested areas, and in mixed meetings of both polarized and nonpolarized 
vehicles, however, no benefits to vehicle operators would be derived. 

Such mixed meetings would continue to occur frequently in densely populated 
Massachusetts for a transition period of several years. During this long interval 
all new-car purchasers would be compelled to pay, in some instances several times, 
for expensive equipment of little immediate value to the buyers. 
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The limited benefit that might accrue to the small segment of the population 
represenetd by new-car buyers would be at the expense of excessive annoyance 
to pedestrians at all times and increased hazard to users of nonequipped vehicles 
at times of noncompliance, by operators of equipped vehicles, with the require- 
ment for manually switching to depressed-beam passing lights. 

Another hazard envisioned by the commission derives from the frequent need, 
throughout the long transition period, for operators of equipped vehicles to remove 
one hand from the steering wheel at highway speeds to raise 2nd lower the polarized 
viewer of the proposed equipment each time a nonequipped vehicle is met. 

Respectfully submitted. 


Charles W. Olson, chairman; Newland H. Holmes, James J. Corbett, 
J. Eben Brown, James A. O’Brien, Fred A. Hutchinson, Charles L. 
Patrone, Allan F. Jones, Anthony Parenzo, Samuel J. Boudreau. 


Marca 1953. 


Mr. Scnencx. Many of us have had a great deal of difficulty driv- 
ing toward the sun from the reflection from the hood, dash, and other 
chrome parts of the car. I wondered about that. We have visors 
overhead to help cut out sunlight glare if we had a visor at the bottom, 
would it help to reduce this glare also? [Laughter.] 

I wonder if there is anything that can be done? 

Mr. AckerMAN. That, sir, is a problem. The reflection from the 
hood and from the interior surfaces in the windshield is a thing that 
we do not like. We haven’t found a satisfactory solution to it. I 
would say that if we were, if it would be acceptable to the people 
who buy out products to have hoods and the upper portion of the 
instrument panel with a very dull nonreflective surface that looks 
pretty bad but pretty effective in reducing the reflection some good 
can be done. 

Mr. Scuencx. You are working on it? 

Mr. AckerMAN. Yes; we have developed many types of finishes 
trying to find an acceptable one. 

Mr. Brocx. I wonder if I could get a figure from you as to the cost 
to the car manufacturer to incorporate as standard equipment crash 
paneling on the instrument panel of improved material and, also, 
crash paneling on the visors? We heard yesterday from the doctor 
with the American Medical Association that the most dangerous point 
to the human body was to the head in the case of an accident. And 
that the crash paneling up above would help. I wonder if you could 
state for the record what it would cost to make that standard equip- 
ment for all cars? 

Mr. AckerMAN. I believe, sir, that the best information—we could 
not give one all-inclusive figure, because obviously, the padding 
requirements on a car manufactured by Ford or by American Motors 
or the Studebaker-Packard would be different than that required for 
a car manufactured by the Chrysler Corp. I believe we could compile 
for you the cost to the owner of those devices which we currently 
offer, if that would be of help. 

(The following information was later submitted :) 


ATTACHMENT No. 4 


INFORMATION ON Cost oF PappiING ror INSTRUMENT PANELS AND SuN Visors 


The cost to the owner of the padding which is currently offered is variable, 
depending upon design and manufacturing conditions, but is indicated by the 
following typical example: 

Instrument panel safety cushions are standard on the Plymouth Sport Fury; 
on the DeSoto Firedome, Fireflite, and Adventurer; Chrysler Saratoga, New 
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Yorker, and 300E; and on all Imperial models. On the remaining cars they are 
available at a price ranging from $13.50 to $21.60. Safety padded sun visors are 
available on Plymouth and Dodge at a price ranging from $6.45 to $8. 

Mr. Roserts. Do you believe crash paneling and the devices that 
the gentleman from Nebraska spoke of, would add to the safety of 
that vehicle? 

Mr. AckEeRMAN. In certain types of accidents where the body or 
the head impacts those particular surfaces they would tend to reduce 
the severity of the injury. Unfortunately, there are some combina- 
tions of events and some directions which a person can be thrown in 
car unless he is effectively restrained that we cannot be sure just where 
the impact will occur. But certainly, in those areas where the padding 
is used we feel that the extent of the injury could well be reduced. 

Mr. Roserts. Do you contribute to the research fund at Cornell? 

Mr. AcKERMAN. Yes; we do. We support it and we use it as q 
bible, the results of the case histories that we receive from them. 

Mr. Roserts. You use them as a bible. Then you believe that a 
large percentage of the injuries are to the head and to the upper parts 
of the human body. 

Mr. AckerRMAN. I believe, Mr. Chairman, that at this particular 
point we would not want to draw any complete conclusion. We are 
compiling the information as it applies to our product. And in a 
serious effort to determine what areas are most likely to get injury to 
the car occupant. That would have to be done by each car manu- 
facturer and that information is reliable. 

Mr. Roserts. Do you mean that there are less injuries of a fatal 
nature to the head, in some makes of cars than in others? 

Mr. AckerMAN. I would not be prepared to make that statement. 
I think it would require a very exhaustive study of the data of all 
cars. We have available to us the history of the accident in which 
our cars are involved only, and that study, I presume, has been made 
by other manufacturers. 

Mr. Brock. One more question. 

In following a car at night, you get the impression that you are 
looking at the front side of a glorified jukebox. Would it be possible 
for this committee to set up certain standards on directional lights 
and also heights from the ground of these directional lights and 
taillight assemblies? 

Mr. AckerMaAN. I believe, Mr. Brock, that now practically all 
States do have standards on taillight heights and signal lights and 
also headlamps. Those things are standardized now, although there 
is certainly a latitude in the standards. 

Mr. Brock. Then let me ask further, do you reciprocate with 
foreign importers of cars in the standards on directional lights, and 
tail lights, and that sort of thing? 

Mr. AckerMAN. I believe that either Dr. Kucher or Mr. Chayne 
could better answer that. He has more experience in these imported 
products than we have at the present time. 

Mr. Cuayne. These state standards are enforced in the licensing 
requirements and unless the imported cars meet the State standards, 
they cannot be licensed. 

Mr. Roserts. Will the gentleman yield at that point? 

Mr. Brock. Yes. 

Mr. Rozerts. If a minimum standards law were enacted by the 
Congress giving the Secretary of Commerce, through the Bureau of 
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Standards, the power to say what these standards should be, what 
effect would it have on the imported car? 

Mr. Cuayne. I have insufficient legal experience to answer that 
question. : ‘ ; 

Mr. Roserts. I am asking on the basis of your engineering experi- 
ence, not your legal experience. You are here as an engineer. 

Mr. Cuayne. They would be up against the same problem that 
we are in preparing cars for import into European markets. The cars 
would have to meet the legal requirements of the market into which 
they are imported. at 

Mr. Roserts. To carry that further, if you had an overall minimum 
standard that applied across the board to our own Government 
purchases and also to individuals, would it not have an adverse effect 
on the imported automobile, which has been gaining quite rapidly in 
sales, as I am sure you are well aware. 

Mr. Cuayne. It might bave if the standards were such that the 
size of the car was an important factor in whether or not they were 
able to meet the height standards, for instance. 

Mr. Brock. One more question. 

Do you think then that the standards are too low as set at the present 
time? 

Mr. AckERMAN. We don’t believe so, sir, because we cooperate 
with the States and the administrators in setting the standards, and 
we certainly try to set the standards well above the safe minimum in 
all our standard work. 

Mr. Rocers of Florida. Would the gentleman yield? 

Mr. Brock. Yes. 

Mr. Rocers of Florida. Speaking of standards, do you feel it 
advisable to have as standard equipment seat belt connections in- 
stalled on your automobiles? What would be your feeling on that? 

Mr. AcKERMAN. Certainly attachments for seat belts provided in 
the automobile at the time it was built would be a convenience to those 
people who chose to purchase seat belts. Unfortunately, our experi- 
ence indicates that few people, and certainly too few people, choose to 
buy seat belts or even to use them when they are in the car. I think 
that our new automobiles as they come out with the so-called package 
to make a seat-belt installation will be much more readily made than 
possibly some in the past. We are trying to make it easier for people 
to install seat-belt equipment where they chose to do it. 

Mr. Roerrs of Florida. Would the expense be very much, do you 
feel, if the manufacturer put on your seat belt fasteners on every car? 
Would that be a greatly added expense? 

Mr. AcKERMAN. The expense would probably not be prohibitive, 
but I think you would find that many, many people would question 
the advisability of a manufacturer putting in visible attachments in 
the rear of the car where the belts are attached for the front seat pas- 
sengers where they weren’t used and really were in the way. 

Mr. Rocers of Florida. How do you feel as far as the safety factor 
is involved, since it has been brought out, from my understanding, 
that seat belts can contribute greatly to the safety of automobile 
passengers? 

Mr. Ackerman. My personal feeling in that area is that the seat 
belt used by the occupant of the car is probably one of the most effec- 
tive means of protecting the car occupant from serious injury in the 
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ordinary crash where you would expect a person to survive, but he 
may be rather seriously injured. 

Mr. Rocers of Florida. I just wondered if having the installation 
there would perhaps encourage people to use seat belts, because it jg 
quite an effort, I think, probably to have an added installation py 
on the car. What would be your feeling on that? 

Mr. AckrerMAN. My feeling would be that people are questioning 
it, “Well, should I or shouldn’t I?”, and the attachments points 
being there might encourage a person to buy them where he otherwise 
might not. 

Mr. Rocers of Florida. Just one other question. 

From the testimony, as I understand, you do not feel it would be 
advisable to have this 100-mile test of every car? 

Mr. AckerRMAN. Mr. Rogers, we consider it would be no test at 
all. The development of our automobile, and I believe I can speak 
for every member company here, entails hundreds of millions of 
miles of testing of every part of the car before the car is released to 
production. Once the car is in production, in addition to the routine 
checks of the materials and so on, there are additional hundreds 
literally hundreds of millions, of testing that goes on during the 
model year to insure that the vehicles perform. 

Mr. Rognurs of Florida. Then, too, [ suppose your dealers before 
they sell the car have checks? 

Mr. AcKmeRMAN. The dealers are all paid to put the car in con- 
dition. There are many little minor adjustments. 

a Rogers of Florida. There are many checks as it goes down 
the line? 

Mr. AckpRMAN. Yes, sir. We feel that the additional operation 
of the car for a hundred miles might reveal a squeak or a rattle, but 
would not contribute to the safety of the vehicle. 

Mr. Rocers of Florida. Thank you very much. 

Mr. Roserts. The gentleman from Ohio, Mr. Devine. 

Mr. Devine. Thank you, Mr. Chairman. 

Mr. Ackerman, I am sure that you and your colleagues have heard 
the saying that you can engineer the nuts and bolts on the automobile, 
but not the nut behind the wheel. 

Are not you and your colleagues spending millions of dollars each 
year in engineering, attempting to overcome a problem created by 
irresponsibility on the part of the driver? 

Mr. AckrerMAN. I would say this, Mr. Devine: I question whether 
we can ever engineer a product that will be entirely impervious to 
mismanagement by the driver. 

Mr. Devine. What I am leading to, Mr. Ackerman, is this: Do 
you and your colleagues feel that perhaps there should be more strin- 
gent requirements on operators’ licenses? Many drivers feel that it 
is a right and not a privilege. Of course, there is a difference of opinion 
on that. 

If the States would establish a realistic driver’s examination with 
requirements to operate a motor vehicle, would that not in your opinion 
reduce many of the hazards that you are trying to overcome? 

I recognize that padding on the dash panel, and on the visors, and 
things like that are fine to prevent injuries, but the injuries generally 
se the result of an irresponsible driver. Do you have any feeling on 
that? 
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Mr. AcxerMAN. Certainly all of us in industry would have to admit 
that there are many people driving automobiles today who certainly 
are probably incapacitated to the point where they are a hazard to 
themselves and to others. Whether or not that can be entirely con- 
trolled by drivers’ licensing by the States I don’t know. 

I think that a great deal could be done in determining the qualifica- 
tions of an applicant for a driver’s license. So far as our young 
people are concerned, the industry is encouraging and making avail- 
abie equipment so that a very active driver training educational pro- 
gram can be extended to the youth of the country, and certainly we 
believe that is going to lead to much better drivers. 

If there is a physical handicap, that won’t overcome it, but at least 
these young people will know how to drive a car safer. 

Mr. Devine. You, of course, have heard of the three E’s—engi- 
neering, enforcement, and education—and I think they are all very 
much related, but in some States, and I believe in my home State and 
that of my colleague, Mr. Schenck from Ohio, if you happen to have 
acquired a driver’s license 20, 30, or 40 years ago, the only thing that 
you have to do to have it renewed at the expiration time is to go in 
before the expiration date, pay the fee, and they will reissue it. 
They do not test your eyes, and do not require you to drive the auto- 
mobile farther, and things of that nature. 

What I am trying to point out is the fact that the problems are so 
interrelated that perhaps some effort on the part of driver restrictions 
or driver education may relieve some of your engineering problems. 

Mr. AckEeRMAN. [| am certainly sure they would. 

Mr. Rozerts. The gentleman from Pennsylvania, Mr. Rhodes. 

Mr. Ruopes. Mr. Chairman, I have only one question. 

It seems to me that the cars are being built lower today. What 
effect does that have on the safety factor? 

Mr. ACKERMAN. I think it has a very favorable and beneficial effect 
because with the center of gravity lowered on our cars, with the better 
suspension systems eliminating the leaning of the car no curves, the 
stability of the cars has very greatly improved, and our experience 
would indicate that we have never built safer vehicles than we are 
building today, and I am sure we will build safer vehicles tomorrow as 
fast as data are accumulated so that we know what is required. 

Mr. Ruopes. That is all. 

Mr. Roserts. The gentleman from Ohio. 

Mr. Scuencx. Mr. Chairman, I would like to ask Mr, Ackerman a 
question and I would be happy if Mr. Isbrandt will contribute because 
I think that the chairman and I are the only two remaining members 
on this committee who originally visited the proving grounds of 
General Motors, American Motors, Chrysler, and Ford. 

As I recall, there were some statements made in the American 
Motors proving ground about the testing, over various types of road 
surfaces, of each new piece or part designed before it was put into 
production and that certain mileage under those conditions equaled so 
a miles of so-called taxicab service, and certain of the other 
gentlemen had similar factors to illustrate that point. 

I am thinking that that is the type of inspection to which you 
referred a while ago. I thought perhaps Mr. Isbrandt might want to 


answer it, and other gentlemen, too, for our record to show what that 
testing really is. 
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Mr. AckerMAN. Mr. Isbrandt, would you like to comment on that? 

Mr. Ispranpt. Mr. Chairman, Mr. Schenck, and others of the 
committee, it is common practice in our industry to establish engineer. 
ing standards by laboratory methods of the various components that 
comprise the automobile, and these laboratory standards that we set 
up are correlated to actual road test information. We have developed 
each of the many factors, road test data and road conditions, which 
allow us to run accelerated tests so that in some instances possibly q 
test of 10 percent of the ultimate life of the vehicle will produce the 
type of information that will indicate a weakness at the ultimate life 
of the car. 

In other words, it is an accelerated type of test and we correlate it 
against laboratory results. ‘This is a common practice in the industry 
and I share with Mr. Ackerman the view that the 100-mile road test 
of a new vehicle would really contribute very little. 

The fact of the matter is, if you go back 25 years in this business 
I don’t think there was anybody at that time who was not road-testing 
vehicles as they came off the production line, but we must bear in 
mind that the inspection standards and the qualification points that 
are made during the process of our manufacture now has very materi- 
ally improved since that time. In essence, when the car comes off our 
final rolls, we have a simulated dynamometer at the end of the 
assembly line. By that station we have uncovered and inspected 
practically every major performance of the automobile. 

Mr. Scuenck. Mr. Isbrandt, what I had in mind was, as I recall 
some figure of 2,500 miles or 5,000 miles on your proving ground which 
has various kinds of road conditions and that that equals 25,000 
miles of taxicab service or some such comparison. 

Mr. Ispranpr. The related information that I think you refer to, 
Mr. Schenck, is possibly the 7,500-mile accelerated Belgium block 
type of road test that we run which gives to us correlated information 
equivalent to 100,000 miles normal passenger car operation. 

Mr. Scuenck. Mr. Ackerman, I would assume that the other 
manufacturers have similar experience. 

Mr. AckEeRMAN. I would like to relate, if I may, a development in 
our testing work before we had the proving ground facility that you 
and the chairman visited. 

We did a great deal of our work in the various parts of the country 
and there was one part of the country down near Memphis—Jonesboro, 
Ark.—that had a very, very severe road condition, and we had, by 
correlating data discovered that if we could keep a vehicle together 
down there and in running shape after 10,000 miles on these certain 
stretches of Arkansas roads, we had a vehicle that would more than 
meet the requirements of any normal service over the normal life 
of the vehicle. 

In constructing our proving grounds, and I am sure this is true of 
the Ford and the General Motors, and the American Motors proving 
ground, we have duplicated stretches of those roads. We call them 
endurance roads. So that we can get in a relatively short time the 
equivalent of as much of 50,000 miles of normal surface in maybe as 
little as 10,000 miles endurance road testing. 

That is important to us and we do the same thing on various types 
of roads. We will take a section of our road at the proving ground, 
which is a duplication of highways typical of certain sections of the 
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country, so that we can do our work there in the proving ground 
rather than work on the public highways. 

Mr. Scuenck. That is all, Mr. Chairman. 

Mr. Roserts. Mr. Ackerman, I wanted to ask you if you were 
familiar with the news release that went out today from Detroit in 
connection with these hearings. It was issued by the engineering 
advisory committee of the Automobile Manufacturers Association. 

Mr. Scuenck. I have not seen the release in the Detroit papers. 

Mr. Roserts. It was handed to me a few minutes before the hear- 
ing started and I wanted to be sure that I knew what it meant. I 
thought you might like to comment on it. I will read it to you, if you 
have not seen it. 

The engineering advisory committee of the Automobile Manufacturers Asso- 
ciation presented the industry’s position on five bills in a statement to the House 
Permanent Subcommittee on Health and Safety, headed by Kenneth A. Roberts, 

abdama. 
Wie thesey shee ended the objectives of the proposal by Congressman 
Roberts (H.R. 1341) to equip the Government’s passenger-carrying vehicles 
with specified safety features, saying: 

“We feel. that governments should set an example” 

I assume ‘that should be ‘“Government”’— 


“for the public by adopting available safety equipment for use on Government- 
owned vehicles.” 


I will read a little further. 


However, it questioned the need for Federal specification of automotive design 
standards as ‘“‘an unnecessary duplication of effort and expense.” 


That statement looks kind of like a Yo-yo to me. How does it 
appeal to you? 

Mr. AckeRMAN. I am not too familiar with a Yo-yo, Mr. Chairman. 

Mr. Roserts. May go down, but it comes right back. 

Mr. AckERMAN. I believe the intent there is, as we stated in our 
statement, that we certainly would encourage the Government set- 
ting an example of buying their equipment; in other words, just as we 
hope the public will buy on their vehicles the available safety equip- 
ment where proper standards have been set and we know they meet 
the specifications required so that they serve their purpose as a safety 
device. 

I believe it is the National Safety Council that is encouraging and 
I think the Public Health Service is encouraging all agencies, even our 
own field people where we have field cars, that cars be equipped with 
all the safety devices, so as they go into a deal or contact a potential 
customer, the customer will see these safety devices, he will know 
they are available, and if we use them, he probably feels that they 
must be a real safety asset and will be encouraged to buy them on his 
vehicle. 

I think that was the intent, Mr. Chairman. 

Mr. Roserts. Actually, this statement speaks about Federal spec- 
ifications. Is it not true that the large percentage of Government 

urchases are standard models? I mean by that that they do not 

ave the additional safety equipment such as crash paneling, and the 
safety type deep dish wheel, and many of the things that we find on 
custom and de luxe models? 

Mr. Acxrrman. I believe in certain of those safety items that you 
may be purchasing vehicles that are not equipped with them. 
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I question whether the vehicles are all equipped with seat belts or 
padded visors, but the deep dish wheel, and the safety door latches 
and other safety equipment that is on our regular vehicles are ¢éer. 
tainly on the vehicles purchased by the Government. 

Mr. Roserts. However, you do not supply the deep dish steering 
wheel at the present time on your standard models, do you? 

Mr. AcKeRMAN. Yes, we do, sir. 

Mr. Roserts. On the Plymouth? 

Mr. AckerMan. Yes. On the steering wheel, we put the safest 
wheel we know how on all of our products, and I think that is true of 
the industry generally. 

Mr. Roserrts. Has there recently been developed a collapsible type 
steering wheel proposed by some of the research groups in the country 
that has not been placed on your product? ; 

Mr. AckerMAN. You are speaking of an adjustable type wheel or 
where the whole column will yield under impact? 

Mr. Roserts. Yes. 

Mr. AckerMAN. I think a great deal of work has been done in that 
area, Mr. Chairman, but to my knowledge there is no such design 
available at the present time that we feel adequate to put on our ears, 

The answer is ‘“‘ No,”’ we do not supply them. 

Mr. Roserts. I will quote from the statement read by Mr, 
Ackerman, on page 3, the third paragraph: 

Developments since we last met have confirmed the manufacturers’ belief that 


certain basic approaches to our mutual objective continue to be sound and funda- 
mental. 


He says: 


First is intensified cooperation by the automobile manufacturers with those 
groups and agencies whose long-standing responsibilities and experience place 
them logically in the forefront of the safety movement. 

Are you familiar with the group that was formed by the U.S. Public 
Health Service, by the National Safety Council, and by the American 
Medical Association in which they sought the cooperation of the Auto- 
mobile Manufacturers Association in putting on a seat belt education 
movement? 

Mr. Ackerman. Yes, I believe I have seen some of the letters that 
they had written to us to cooperate with them, and that is a project 
that we are currently considering within our own corporation. I[ 
can’t speak for the industry in that respect. 

Mr. Roserts. How long have you been considering that effort on 
the part of the manufacturers? 

How long has that been under consideration? 

Mr. AckERMAN. I just wonder if any other members would like to 
comment. I know that we are familiar with it. Our safety engineer 
is familiar with their activities and he has approached us to cooperate 
with them in getting those safety items on all of the vehicles that we 
either drive in engineering or our field people drive. 

If that is what you are referring to, we have had such. 

Mr. Roserts. I am referring to a proposal to enter into a national 
educational movement. Is it not a matter of fact that the manu- 
facturers have not cooperated with this group at the present time 
and it is still under consideration? 

Mr. AckerMAN. In our company it is still under consideration. 
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Mr. Roserts. And it is still under consideration by other segments 
of the industry? 

Mr. AcKERMAN. Would you like to comment on that? 

We are considering it, Mr. Chairman. 

Mr. Cuayne. The question, Mr. Chairman, if I may answer that. 
was had we had a formal request. 

I had not seen it, although I had seen the preliminary program out- 
lined as distributed by the National Safety Council, which included 
some 6 or 8 or 10 items on which they were going to solicit the coopera- 
tion of the automobile industry. 

However, our company to my knowledge had no formal request 
directly, but I believe from what Mr. Sherman tells me that AMA had 
it and it is being studied with the idea of determining what competitive 
matters are involved and in what way the industry should handle the 
request. 

Mr. Roserts. Do you not think, Mr. Chayne, in view of the fact 
that we know that our injuries are about four times greater than we 
ever thought they were and that deaths are already increasing this 
year by more than 4 percent, that the industry ought to make up its 
mind to cooperate in this movement? 

Mr. Cuayne. I do not know as I can commit myself in direct reply 
to this question because I think we have to make up our minds whether 
this program is really going to be done officially. 1, myself, have not 
studied it enough to commit myself to reply to your question. 

Mr. Roserts. I may be incorrect, but I believe one of the gentle- 
men on the group made the statement this morning that in his opinion 
the properly attached and properly used safety belt would undoubtedly 
reduce injuries. 

I believe Mr. Ackerman made that statement; is that not correct? 

Mr. AckeRMAN. That is correct. 

Mr. Roserts. Therefore, it would seem to me that certainly the 
least the industry could do would be to incorporate in the manufac- 
turing process some type of attachment or points that would make it 
economical and make it easier for a consumer to attach seat belts 
whether he finally does so or not. 

I would believe that the American people would much prefer that 
some type of reasonable safety device be incorporated rather than a 

eat deal of expenditure going into high tail fins, and cars that are 
onger than the average citizen’s garage, and a good many other things 
that I think are being met with in the new models. 

Mr. AckerMAN. May I comment? 

Mr. Roserts. Yes. 

Mr. AckerMAN. I will have to comment for the Chrysler Corp. I 
believe the same comments would be made by many of the other 
members. 

In lines with the safety-belt attachments in our forthcoming cars, 
our new model cars, we have given a great deal of consideration to 
the provision of more easy means of attaching belts and we have 
designed a new attaching means, and we have designated and provided 
embossed pads in the floor pan so that when a man wants to make the 
installation he can see there is where the attachment goes, and it can 
be made by merely drilling a hole in the pan at that location, screwing 
the two parts of the attachment together, and it is really a very simple 
installation. 
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Mr. Roserts. That is under consideration? 

Mr. AckERMAN. That is not under consideration; that will be 
provided in the 1960 models. 

Mr. Roserts. On the 1960 models? 

Mr. ACKERMAN. Yes, sir. 

The alternative would be to put those things in the floor and a man 
who didn’t want them could unscrew them and take them out, but 
we feel that the installation is so easy now that any mechanic with a 
drill can put the attachment in very readily. 

Mr. Roserts. That will be standard equipment on all of your 
cars? 

Mr. AcKEeRMAN. Every one of the cars that we build in 1960 wil] 
have means of making a very ready installation of the seat belts. 

Mr. Roserts. I think you are certainly to be commended and that 
is very encouraging news. 

The committee will stand in recess until 2 p.m. this afternoon and 
be back in the same hearing room. 

Thank you. 

(Thereupon, at 12 o’clock noon, the committee recessed, to recon- 
vene at 2 p.m., same day.) 


AFTERNOON SESSION 


Mr. Roserts (presiding). The subcommittee will come to order, 

This morning, at page 3 of Mr. Sherman’s statement, at the bottom 
of the page, he stated: 

Above all, more information through greater research continues to be a major 
need for all of us concerned with this whole problem. 

In that connection, I would like to ask how much of the resources, of 
the manpower facilities of the industry, are devoted to research and 
development, and how much pull toward reducing the human-injury 
problem, that is, as compared to the resources expended in reliability 
tests. 


STATEMENT OF PAUL C. ACKERMAN; ACCOMPANIED BY 
ANDREW A. KUCHER, RALPH H. ISBRANDT, EUGENE J. HARDIG, 
CHARLES A. CHAYNE, ROBERT CASS, AND WILLIAM F. SHER- 
MAN—Resumed 


Mr. AckerMAN. Mr. Chairman, | believe that would be a question 
that would be almost impossible to answer in dollars and cents figures, 
on a manpower basis at this moment. 

Mr. Roserts, I will leave out the manpower part and the facilities 
part, and simply restrict it to the resources of money. 

Mr. AckERMAN. I would not be prepared to give you any such 
answer. I think that we should study it and see what we can come 
up with. It is difficult to separate it out. Our activity is so closely 
integrated with other factors. We may be able to come up with an 
answer that will give you an indication of the extent of our particular 
activity. It is a major part of our activity, I assure you. 

Mr. Roserts. I would like, if possible, for that statement to cover 
the annual output for the last 3 years, from the calendar year, 1956, 
extending through 1957 and 1958—of course, leave out 1959—I would 
like to have the figures for those 3 years, 1956, 1957, and 1958. 
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Mr. AcKERMAN. You want specific information as to how much of 
our facilities are devoted strictly to safety items? 

Mr. Roserts. Would you prefer that? We can leave out the 
manpower, or could that be furnished also? 

Mr. AckERMAN. Well, I think on a percentage basis we may come 
up with a figure that will give you an idea of the extent of our activities 
devoted to the safety angle. It will be difficult to isolate it, as I say, 
it is so closely integrated, but we will see if we cannot arrive at some- 
thing in terms of a percentage of our activity, to give you a measure 
of our work. 

(The following information was later submitted :) 


ATTACHMENT No. 5 


AvTomMoBILE INDUSTRY STATEMENT ON Resources DevoTep To Sarety Rs- 
SEARCH AND ENGINEERING 


In each of the recent years referred to in the chairman’s question, motor vehicle 
manufacturers have spent millions of dollars in safety-oriented research programs, 
and the amount is increasinz. 

It is, however, impossible to sevregate the safety considerations from others in 
the engineering of the vehicle. Safety is and has been an inherent part of vehicle 
design and manufacture from the drawing board, to the final assembly of the 
product. There is no phase in the developmental, designing, testing, and manu- 
facturing activities where safety factors are not of prime consideration. These 
range from metallurgical and chemical research in the materials to be used to 
special studies in packaging passengers safely. 

Efforts are also devoted to improving driver awareness, improving the driver’s 
ability to make his actions and intentions known to other drivers, improving the 
driver’s ability to control the vehicle, and improving the response of the vehicle 
to the driver’s control actions. 

In addition, there are industry contributions to outside organizations working 
on the traffic safety problem. A year ago the total of these grants amounted to 
$1,500,000; for the current year these grants show an increase and are at a level 
of approximately $1,750,000. 

More complete information on automobile industry resources devoted to safety 
research and engineering is contained in exhibit Document No. 4 which was in- 
cluded in the material submitted to the House Subcommittee on Health and Safety 
at the beginning of the hearines on July 8. This is a reprint of an address by Dr. 
Andrew A. Kucher, vice presidnet of engineering and research, Ford Motor Co., 
representing the engineering advisory committee of the Automobile Manufac- 
turers Association at the annual meeting of the American Association of Motor 
Vehicle Administrators in San Francisco on September 17, 1958. Further infor- 
mation on this subject is presented in the fall 1958 issue of ‘‘Automotive Safety”’ 
(pp. 1-3) and in a news release from the Automobile Manufacturers Association 
dated June 26, 1959. The news release is attached for your information. 

Detroit, June 26.—Grants from the Automobile Manufacturers Association 
to promote highway safety and efficiency have been increased by more than a 
quarter million dollars to total $1,773,000 for the fiscal year starting July 1, 
AMA President L. L. Colbert announced today. This marks the sixth consecu- 
tive year that such AMA grants have totaled over $1 million. 

Mr. Colbert, who also is president of Chrysler Corp., reported the association’s 
board of directors approved grants for 12 organizations. Leading recipients of 
increased contributions included the Automotive Safety Foundation, which in 
turn supports a variety of safety programs throughout the country, and the 
Cornell University’s automotive crash injury research program. 

AMA directors also voted increased support for the National Safety Council 
and the Northwestern University Transportation Center. Other grants were 
made for various special research projects into safer highway utilization and 
construction. 

“The combination of safety programs receiving support from the automotive 
industry constitutes a many-pronged attack on the traffic accident problem,” 
Mr. Colbert said. ‘These activities have helped to reduce the national traffic 


accident rate despite the continually mounting volume of travel on our streets 
and highways.” 
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“In addition to these public interest programs for better and safer highway 
travel supported through AMA, automobile companies are also maintaining 
multimillion-dollar safety research programs in their own laboratories and proving 
grounds,” he added. 


Mr. Roserts. I was quite impressed with your statement this 
morning about the plan for safety belts. I would like to ask the repre- 
sentatives of the other segments of the industry if they have any 
plans for a similar effort. 

Mr. AcKERMAN. That is, to make a seat belt installation a little 
more readily available? All right. 

Mr. Cuayne. I can answer for our company. We have taken a 
look at it. We felt that the information that is in the hands of our 
dealers seems to be quite satisfactory to them. At the moment, at 
least, we have not planned anything. But the book is not closed, by 
any means. It is an open point with us. We are taking a look at it 
from time to time, in the development of new models. 

Mr. Roserts. All right, sir. 

Mr. Kucner. At Ford we have substantially improved the adapt- 
ability within the last several years, giving the field a better method 
of the location. 

We are, also, involved in a consideration as to the degree of attach- 
ment desirable and necessary, let us say, from the basic standpoint. 
And those studies are now in force. As a matter of fact, I think it is 
appropriate to indicate that we at AMA have been discussing this 
as a mutual concern. 

Mr. Roperts. And thereby it would be your opinion that the cost 
of the installation of the belts would be reduced a great deal from 
what we have today? . 

Mr. Kucuemr. It would affect the costs, of course, but the major 
cost would still remain in the cost of the belt. The cost of the installa- 
tion is a minor portion of the total cost. It would be mainly a ques- 
tion of convenience, let us say. 

Mr. Brock. Will you yield? 

Mr. Rospsrts. Yes. 

Mr. Brock. Is it your intention just to make the plate available, 
with the borings for the brackets, or is it your intention to make the 
bracket available, along with the other parts. 

Mr. Kucuegr. Are you addressing that to me? 

Mr. Brock. Anyone. 

Mr. Kucuer. As a matter of fact, these various things are under 
consideration. And the question is to find a means of attachment, 
that is, to simplify the means of attachment to the degree where it 
has a minimal cost to the customer. And the degree to which you 
do it influences how far you will go, whether it will be a plate which 
is adaptable to the attachment or possibly the inclusion of a shackle 
that permits the attachment. 

Those things have not, however, been confirmed or decided upon, 
but they are now under definite consideration. 

Mr. Brock. I thought that I heard one witness state this morning 
that they are making the borings available, that is, the holes available, 
for the shackles in their 1960 cars, 

Mr. AcxerMAN. If I may clarify that. We have made impressions 
in the floor pan, indicating where the attachment should be made, 
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so that the man sees that there is the location, that is where the hole 
should be drilled. 

The attachment will be part of the package. 

I think there is one important thing that we should call your atten- 
tion to. We feel that we can make the installation much more accept- 
able to a vehicle owner if he can take the belts out of one car and put 
them into another car. And that we have a factory attachment with 
a snap which permits him if he sells his car, to detach it and take the 
belts with him, or, possibly, to transfer the attachment. 

We think that an investment in a pair of belts will serve over two 
or three automobiles, rather than to scrap them or to abandon them 
and sell them with the car. 

Mr. Rocers of Florida. I want to say that I think it is very com- 
mendable, at least, to take that step forward, which I think is a step 
forward, to encourage the use of the belts. And I think it is encourag- 
ing, too, to find that other manufacturers are considering definite 
steps along those lines. . 

Mr. AcKERMAN. Would one of you other gentlemen, also, like to 
say something? 

Mr. Harpic. We have plans on the new models, to have them 
available, that is, to make the impression in the pan. However, at 
the moment we are discussing the feasibility of changing for the 1960 
models. Of course, the tools and everything are completed for those. 
We have not make up our minds yet as to that. On the future models 
it will definitely be incorporated. 

Mr. Ispranpt. We, at American Motors have the safety belt idea. 
And in what we feel is a simplified form. 

We have had under serious consideration for the last several 
months, the feasibility of making the attachments standard equip- 
ment in all of our automobiles. This will be done by welding the 
brackets into the floor pan of our underbody structure, since it is a 
unitized type of body, and, therefore, we do not have a problem of 
attaching to the frame. We believe it will be possible. And that it 
will be some time in the year 1960. 

Mr. Roserrts. During the year 1960? 

Mr. Ispranpvt. Yes. 

Mr. Roserts. That would apply to all future models, all of the 
passenger vehicles? 

Mr. Ispranpt. We have been requested by our management to 
make such a study, and the advisability of making it possible for all 
of the cars. 

Mr. Roserts. Mr. Ackerman, how many segments of the industry 
now have the belts as factory installed equipment? 

Mr. AckEerRMAN. I may have those figures. All of our seat belt 
installations are dealer installed. The figure is surprisingly low. 
Our figure shows four-tenths of 1 percent, dealer-installed seat belts. 

Mr. Rozerts. In a factory-installed set, would it not result in 
savings to the consumer? 

Mr. AckerMAN. I would say that there would be a saving if they 
were factory installed, the saving being primarily in the installation 
in the dealer’s establishment, not necessarily in the belt itself, which 
is & Major expense in a seat belt installation where ready means are 
provided for making the attachment. 
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Mr. Roserts. I want to ask one further question with reference 
to the seat belts. It is on page’8 of the statement where you say; 

An example of a good specification is that for motor vehicle seat belts—one 
that is even more stringent than that presently required for commercial aircraft 
We regard the SAE recommended practice for motor vehicles seat belt assemblies 
as an example of well-developed specifications because— 

(1) it deals with performance benefits of direct interest to the user. 

(2) consistent with obtaining these user benefits, it allows full latitude 
for selection of both design and materials. 

(3) it is written so as not to further impede improvements in safety belts 
nor to discourage development of entirely new types of devices to achieve 
tne same objective. 

I have heard of some belts on the market at various auto part 
stores and filling stations being sold, I am not an expert, but it oceurs 
to me that many of these belts are very flimsy affairs. Does the SAE 
have any enforcement powers, so far as that is concerned—any ability 
to enforce standards in seeing to it that the public gets an adequate 
belt to do the job? 

Mr. AckerMAN. The SAE itself has no enforcement powers, but 
their standards are usually those selected by the State vehicle adminis- 
trators. And many States now use the SAE seat belt performance 
standards, and require belts sold for installation to meet those stand- 
ards. So that indirectly through the vehicle administrators, there 
is a way of encouraging the adoption of standards that we feel to be 
adequate. 

Mr. Scuencx. Will you yield? 

Mr. Roserts. Yes. 

Mr. Scuenck. Mr. Ackerman, is there any possibility that the seat 
belt assembly could be labeled so as to indicate that it meets the 
SAE standards, some sort of a labeling which would serve as assurance 
to the purchaser? 

Mr. AcKERMAN. It would seem to me that that would be within the 
scope of the State enforcement agencies to require such a labeling, if 
they chose to do so. 

Mr. Scuzenck. Would you feel that that labeling would prove help- 
ful and beneficial and necessary? 

Mr. AckEeRMAN. We feel that it would be. I just have a notice 
that the seat belts which we offer in 1960 will be so labeled. And I 
presume that others will do the same thing. 

Mr. Scuenck. Thank you. 

Mr. Roperts. Are there any further questions? 

Mr. Brock. Many times I see full-page ad pictures of the various 
frames of automobiles, stating that they are welded at various points, 
or that they have certain types of frames. Do the competing auto- 
mobile manufacturers run tests on these different types of frames 
that they build—actual impact tests to see how those various frames 
hold up and to see whether or not that frame is superior to the frame 
that a competing company is building—do you have instruments 
that will give you the amount of the impact that this frame will stand? 

Mr. AckeRMAN. To answer your question, Mr. Brock, there are 
many functions that a frame has to perform other than withstanding 
impact. 

Mr. Brock. I understand that. 

Mr. AckerMAN. And the measure of a satisfactory automobile 
from the structure standpoint is a combination of the frame charac- 
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teristics and the body structural characteristics, so that there is a 

eat deal of attention paid to the structural characteristics of both 
the frame itself and the body structure. And where a frame and a 
body structure is used the attachment is very significant, too. 

So far as the results of performance of the frame in the case of an 
impact, that is one of only several structural features that determines 
the behavior in the case of impact. And we at Chrysler—and I think 
it is done by every other company—make a regular procedure, of 
cars after we have tested them and they are no longer serving a usual 
purpose from an overall test consideration standpoint, impact these 
cars. We run them into an obstacle at high speed, with pictures of 
them, so that we can see exactly what happens to every part of the 
car. In that way we have a very accurate graphical picture of the 
performance of the entire car structure. And those slow-motion 
pictures are very startling. And I believe you, Mr. Chairman, and I 
think Mr. Schenck, probably, saw some of those pictures when in 
Detroit. 

We have continued that work as part of our regular procedure. 

Mr. Brock. One further question. Do you in the automobile 
industry feel that you could perform a great service to the health 
of the Nation—I know that you are competing against each other and 
it is necessary to put on more ginger-bread and more chrome—but 
do you feel that you could give us an automobile with less chrome and 
less gingerbread, and to use that money in more safety features in the 
automobile, such as padded instrument panels and the like? 

Mr. AckerRMAN. Mr. Brock, I would not want to leave the impres- 
sion here that we put ornamentation or chrome on the cars at the 
expense of any known improvement to safety. Certainly, we put 
ornamentation on, because we feel that we still have to get the car in 
the hands of the owners. And if they do not buy them, whatever 
we do does not help very much. But, certainly, no automobile com- 
pany in our industry puts on ornamentation in place of proven and 
known safety features. 

Mr. Brock. It seems to me with the amount of gingerbread that 
you have on them, and the chrome, that if you would cut all of those 
frills out and put the cost of those into safety belts and padding that 
we would have a better automobile, one that would give service and 
be of benefit to the health of the Nation. 

Mr. AcxerMAN. In considering the question as to whether or not 
we should provide fixed and permanent attachments for safety belts, 
I intended to explain that many people have very definite objections 
to the installation of belts in their cars. People will ride in auto- 
mobiles. I would not say members of your committee, Mr. Chairman, 
but I know that members of other committees have come to Detroit, 
have sat in our automobiles, we have taken them to the provin 
grounds at rather high speeds, and they would sit on the belts a 
not fasten them. They object to them. It is not very satisfactor 
to install those in automobiles where the owners dislike them. We 
felt that was an unnecessary imposition and an unnecessary cost to 
them, because the belt would do the customer no good unless used. 

Mr. Roserts. Do you believe that would necessarily hold true if 
you provided a satisfactory container, so that the belt could be kept 
In @ neat condition? 
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Mr. AcKERMAN. We have considered very carefully the request to 
do so. Some has been to the effect that the belt be put on a reel go 
that when you are not using it, it folds up very nicely. We feel that 
is the wrong thing to do, since we think that tends to discourage the 
use of the belt, rather than to encourage the use of it. True, the pack- 
age might be neater, and the man that is not going to use the belt 
might not object to it as strenuously, but we think it would not en. 
courage the use of the belt. 

Mr. Roserts. Any further questions? 

Mr. Scuenck. I think in line with what Mr. Ackerman has said 
when you provide a safety belt, as a part of the procedure in an air. 

lane, they must use it, they must follow the instructions to use it, 
verybody has to comply with that request. 

When I get into an automobile, I suppose as other people, they do 
not want to muss their clothes with a seat belt and so forth, and, 
therefore, they refuse to use them. Do you not think that is one of 
the reasons? 

Mr. AckEeRMAN. I think that is one of the reasons. On the other 
hand, I do not believe the use of a safety or seat belt in an airplane and 
an automobile have the same function. 

Mr. Scuenck. I agree. 

Mr. AckrerMAN. A seat belt in an airplane, in case of anything ex- 
cept a very minor mishandling of the airplane, is not going to do very 
much good for the passenger, whereas in the automobile we expect 
the seat belt to provide a great deal of protection in what would be an 
almost major crash. 

Mr. Scuenck. I am sure that is true. The seat belt in airplanes 
is usually provided against other things. 

The Federal Aviation Agency, and Civil Aeronautics Board, 
however, have definite standards and specifications as to the under- 
structure of the seat itself, so that it will withstand so many ‘G’s” 
without coming loose on the impact. Are there any such restrictions 
or classifications in automobile seats? 

Mr. AckerMAN. Definitely: The attaching means was developed 
to withstand the load required to retain the passenger. That is a 
very definite part of the specifications, and an important part of it. 

Mr. Scuenck. Will the seat remain a part of the car structure? 

Mr. AckrerMAN. Actually, we do not now depend on the seat— 
we do not attach the belt to the seat—so that the belt attachment to 
the body understructure will retain the passenger and will, certainly, 
retain any force that is greater than the seat itself, so that we have 
to retain the passenger as well as the seat. And we have made 
improvements in the seat attachments, because that is, also, an 
important part of the total picture. 

Mr. Scuenck. The design of the seat structure today is to provide 
for a change of position by various mechanisms, to tilt the seat, 
to lower the seat, to raise the seat, some by power systems. Do they 
take away from the safety of the seat being held in the car? 

Mr. AckerMAN. We would say that is a different problem and a 
little greater problem, because there is more mass in the entire instal- 
lation. We consider that a very definite contribution to safety, the 
ability of the driver to adapt himself to a comfortable driving posi- 
tion. And the retention of that seat, while it is a different problem, 
is just a very minor one. 
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Mr: Scuenck. Does the industry feel that in addition to provid- 
ing more comfort in hot, humid weather that air conditioning does 
aflect the safety of driving? pc yhel 

Mr. AcKERMAN. A complete air-conditioning package in an auto- 
mobile we feel is a very definite safety factor, in addition to a comfort 

m. 

Mee have generally improved our defrosting systems. Some of the 
air-conditioning units provide that dry, cool air, instead of humid 
air. Generally, the overall defrosting and air-conditioning system is, 
we feel, a positive factor in the safety problem. 

Mr. Scuenck. In what way do you feel that air conditioning 
contributes to safety? 

Mr. AcKERMAN. I can speak about our own product at this time. 
The arrangement of our outlet ducts in our cars gives us the best 
defrosting of the windshield that we know how to get. And it is one 
very superior to those that we were able to design that do not have 
the type of ducting and movement of air that we get through our air- 
conditioning system. 

Mr. Scuenck. That is all. Thank you. 

Mr. Brock. In relation to the movement of air topic here, are there 
any specifications setting forth the amount of air displacement which 
must take place in the defrosters of a car? I notice that in some 
models in the wintertime, they are completely frosted and in other 
models the side windows and the windshield are clear, but, generally, 
the back window is completely frosted over. Is there a specification 
by the industry of the amount of air displacement? 

Mr. AcKERMAN. | am not familiar with apeeifiontions stating the 
quantity of air to be displaced. The principles are very well known. 
If you want to keep all of your windows clear in adverse weather 
conditions, you must admit fresh air. You cannot recirculate the air. 
That is well known. 

There is, also, available a rear window defroster that recirculates 
the air in the car. That air is warm enough to keep the rear window 
clean of frost. Those are all available. 

Mr. Brock. That is all. 

Mr. Roserts. What effort has been made on the part of the in- 
dustry to encourage and motivate the licensed dealer to be informed 
about the advantage to the customer of the wisdom of buying the 
available safety equipment? 

Mr. ACKERMAN. That business of providing and making available 
these extra equipment items on all of our products is a pretty special 
operation. And our so-called Mopar Division at Chrysler operates 
in that field. They try to sell the dealers on these and the advantages. 
And it is only by creating a demand for these items through the 
dealers, and in turn to the car owners, that they can merchandise 
these items. 

So I will say there is a very definite effort on the part of all of our 
equipment groups to promote the sales of these items that are safety 
as well as convenience items. 

Mr. Rozerts. Do you feel that could be one of the most important 
sources to be explored? 

Mr. Ackerman. Do you mean, Mr. Chairman, in an effort to get 
the safety items on the car? 

Mr. Roperts. Yes. 
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Mr. AckeRMAN. We believe so. We believe that with the proper 
information, the proper interest and effort, they contact the public 
directly, I think that they can do a more effective job. The man 
comes in to buy an automobile. These are items that may contribute 
greatly to his safety. He can convince him of that. 

Mr. Roserts. Are there any further questions, gentlemen? 

Mr. Rockers of Florida. I have enjoyed very much, Mr. Chairman 
hearing the testimony. And, certainly, it has-been a very fine con. 
tribution, so far as I am concerned. 

Mr. Roserts. The Chair is certainly glad to concur at the com- 
ment. We appreciate very much your appearance before the sub- 
committee. I think that will end the part of the hearing so far ag 
you are concerned. We will excuse you gentlemen. 

We will call as our next witness Gen. George Stewart, executive 
vice president of the National Safety Council, Chicago, Ill. 

General Stewart, it is certainly a pleasure to have you appear before 
our subcommittee. This is not your first appearance. We always 
look forward to having you. I might say that I consider you one of 
my constituents. It is a real pleasure to have you here to represent 
the National Safety Council. You may proceed with your statement 
as. you desire. 


STATEMENT OF GEORGE C. STEWART, EXECUTIVE VICE PRESIDENT, 
NATIONAL SAFETY COUNCIL, CHICAGO, ILL. 


Mr. Stewart. Mr. Chairman and gentlemen of the committee, it 
is a pleasure and a privilege to be invited here. I am very happy to 
testify before you in connection with this bill. 

My name is George C. Stewart. I am executive vice president of 
the National Safety Council and I represent the council here today, 

This statement is directed only to the accident prevention merits 
of H.R. 1341. As the committee probably knows, the National Safety 
Council is restrained by the letter and spirit of its congressional 
charter from becoming involved with the legal, financial or political 
aspects of specific legislation. 

As background information, let me say that the National Safety 
Council’s programs and activities in the field of traffic safety are 
planned and executed in support of the action program of the Presi. 
dent’s Committee for Traffic Safety. This action program was devel- 
oped in the 1946 conference called by President Truman to find ways 
and means to stem the rising tide of traffic accidents. More than 2,000 
delegates from 48 States, including public officials and private citizens, 
developed the program. The program is comprised of the accident 
prevention techniques that have been tried and proven by actual 
experience in the States and communities. The program has been 
kept up-to-date and has been endorsed by the President’s Committee 
for Traffic Safety and the President’s Highway Safety Conferences of 
1954, 1956, and 1958. Itis a balanced program that takes into account 
such factors as laws, courts, education of the public, engineering, 
ent, highway construction, and safety instruction of young 
people. 

In working for the promotion and implementation of this program, 
the N ama Safety Council has established certain objectives. One 
of these objectives is that “motor vehicles should be progressively 
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designed and constructed for safer operation and maximum protection 
from injury in an accident.” 

The council believes that a requirement that Government owned 
and/or operated vehicles be equipped with reasonable safety devices 
would contribute to the achieving of this objective. The council 
further believes that the following specific benefits would accrue from 
such a requirement: Rens 

A. There would be some reduction in the number of accidents 
involving Government. vehicles, aoe from an increased safety 
consciousness on the part of operators whose vehicles were provided 
with protective devices. : aestts 

B. There would be a substantial reduction in the number of deaths 
and in the severity of injuries resulting from the accidents which do 

ccur. 

i C. The results described in A and B, above, would serve as a large 
scale demonstration of the effectiveness of safety devices and would 
bring about an increasing acceptance, even a demand, by the public 
that such devices be included in yearly stock models. 

D. Operators of commercial fleets would be encouraged to install 
these devices in their vehicles. 

E. Comparative accident experience could be developed that would 
undoubtedly result in additional and more effective safety devices. 

F. Manufacturers would be encouraged to continue and enlarge 
their already sizable research and development programs for designing 
greater safety into their product. This would result from an im- 
mediate sizable market in the area of government, and the prospect of 
a growing demand outside the Government for safety features and 
devices in stock models. 

The Federal Government operates a very large fleet of motor 
vehicles. It employs operators for these vehicles and it transports 
people in them. 

Government agencies generally are carrying on substantial safety 
programs with the aim of minimizing the human and economic losses 
that result from accidents. The objective of the proposed legislation, 
it seems to me, is entirely consistent with the Government’s other 
safety efforts. In both private industry and Government service it 
has been fully demonstrated that the best safety records are made 
when employees are provided with the safest feasible place to work 
and the safest feasible equipment to work with. 

The requirement that the Government fleet be equipped with rea- 
sonable safety devices, as provided for in H.R. 1341, would most 
certainly be in accord with this principle. It is on this basis that the 
National Safety Council supports the enactment into law of H.R. 1341. 

Mr. Roserts. General, I, certainly want to thank you and your 
splendid organization for this clear-cut endorsement of H.R. 1341. 

I want to express my personal thanks. I feel that this is certainly 
a forward looking step for the council to take. I think it is one that 
will go far in obtaining the greatest consideration of this legislation. 

I would like to ask you, also, for your opinion—I realize that I may 
be asking you a question that has not been considered by the Council— 
I think it has been, however,, because my bill provides that the stand- 
ards will be set by and through the National Bureau of Standards— 
what is your opinion as to that approach to the problem? 

Mr. Stewart. I think it is correct, sir. 
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Mr. Roserts. And do you believe that such an approach would be 
fair both to the industry and to the Government and to other inter. 
ested parties? 

Mr. Stewart. I do, sir. 

Mr. Roserts. It would occur to me that, undoubtedly, the enact. 
ment of this legislation would require some time for the industry to 
change some of its procedures. Would you care to comment on 
whether or not you think there should be a reasonable time allowed 
for that to take place, so that it could be achieved with the greatest 
economy and efficiency without great damage to the industry? 

Mr. Stewart. | picture the action as being one of flexibility jn 
which items already developed and substantially tested would be 
initially included, rather than a forcing of something that has not 
been developed. And the flexibility of the determination of these 
items being placed, as your bill indicates, would indicate to me that 
the industry would not be put in any awkward position, since they 
would, undoubtedly, follow the things that they have already 
developed. 

Mr. Ropnrts. I see, that is a point that is certainly well taken. 

I want to see if you see any constitutional objection to this type of 
procedure, inasmuch as we generally believe that almost every car 
manufactured is at one time or another during the life of that car in 
interstate commerce, crossing from one State to another. 

Mr. Stewart. But as you know, I am an ex-Army officer, not a 
lawyer, but on the basis of what little I know, I emul say that there 
is no constitutional objection to it. 

Mr. Rosperts. Do you see any reason since we, under the Food and 
Drug Act provide for some Federal inspection of practically everything 
we consume in the way of food and drugs and cosmetics—do you see 
any reason why we should not apply the same type of reasoning to this 
proposition? 

Mr. Srewart. Mr. Chairman, I understood this approach to be a 
little different from what I understand your question. This to me 
looks like the Government taking the leadership in encouraging some- 
thing we all desire to achieve, without imposing a requirement on 
anybody. It is a custom of buying comething. 

It seems to me that it was a very fine step in the leadership field to 
get a universal adoption of something that the public is somewhat 
reluctant to take at the present time. 

When you speak of the requirements that these things be on every 
‘ve I think that you move into an area that I was not testifying to 

ere, sir. 

Mr. Roserts. Of course, you would prefer that your testimony 
relate only to the one? 

Mr. Stewart. But I would prefer it that way. 

Mr. Roserts. I think that is right. 

I again want to commend you and your organization for the ap- 
proval you have given of this legislation. 

Are there any further questions by any members? 

If not, thank you very much. 

Mr. Stewart. Thank you. 

Mr. Roserts. Our next witness will be Mr. Frank J. Crandell, 
assistant vice president and chief engineer, Liberty Mutual Insurance 
Co., Boston, Mass. Mr. Crandall, we are happy to have you here, to 
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appear before the subcommittee. I am aware of all of the time and 
the interest you have had in this field and of the fine work that has 
been done in the efforts of your company. I really appreciate very 
much your appearance. You may proceed with your statement. 


STATEMENT OF FRANK J. CRANDELL, ASSISTANT VICE PRESI- 
DENT AND CHIEF ENGINEER, LIBERTY MUTUAL INSURANCE 
CO., BOSTON, MASS. 


Mr. Cranvety. Mr. Chairman and gentlemen, first, I would like 
to thank you for the opportunity to ae here today in support of 
the proposed legislation being studied by this committee. 

I feel that this proposed legislation is a big step in the right direction 
if we are going to continue to try to help our American drivers from 
killing and injuring themselves on the streets and highways. 

If there is any doubt that the American people need help, we have 
only to look at the grim statistics of deaths and injuries over the 
recent Fourth of July weekend. Iam not unmindful of or overlooking 
the excellent and commendable work done in the interest of highway 
safety by individuals, groups, organizations, and businesses throughout 
the country. But, despite those efforts the death and injury toll from 
auto accidents, with all their aftermath, continues to mount. 

It would seem obvious that something more is needed. That 
something more may well be legislating safety into automobiles. If 
the American driver is going to continue to play highway hari-kari, 

erhaps we can increase his chance of surviving unharmed by helping 
fim despite himself. This method we call packaging the passenger. 

And how can that be done? What might be some of the safety 
standards that could be built into cars? Briefly listed, they are: 
passenger containment, increased interior padding, elimination of the 
steering post, recessed knobs, handles and other protruding fixtures in 
the car’s interior, rollover bars to support the roof in event of upset 
and some form of wraparound bumpers to provide added side support. 

Now, if I may, I would like to take a few added moments to explain 
the research that was performed at Cornell Aeronautical Laboratory 
in Buffalo, N.Y., sponsored by Liberty Mutual Insurance Co. 

That research, conducted over a 5-year period, led us to believe in 
the usefulness of the packaging-the-passenger features. 

This program was sponsored by the Liberty Mutual Insurance Co. 
but it is not combined with the automobile manufacturers. 

I have a group of slides here which I think will be much more 


interesting than myself just talking, so if you will give me the first 
slide, sir. 


(Slide.) 

This actual work was performed in 1951. You can see it is not a 
brandnew car. It has no butterfly ends on it. This simulating a 
crash which we call a panic crash. A panic crash is one where the 
driver saw the obstacle and was jamming on the brakes, and as a 
result the rear wheels invariably raise, as you have seen some of the 
bumpers duck under the other bumpers. 

This car was crashed 38 times, and in each of the crashes there 
were dummies. 

Our main objective was to find out just what impact the human 
being would take in a crash of this type. 
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You can see we have a grading on it. We had high speed motion 
pictures taken. And from the high speed motion pictures we were 
able to plot where the bodies went. [Slide.] 

This slide shows up all the first plot of what we call the half pint, 
This simulated a 6-year-old child. This was a car crashed on the end 
of that. same table at, approximately, 20 miles an hour. You can see 
the dummy in thirty-one hundredths of a second hit the back of the 
seat and in fifty-three hundredths of a second hit the windshield. 
And the dummy again came back to the rear seat: ~ 

This indicates what happens in every crash. We have two acci- 
dents, one where the car stops, the second accident where the human 
body will be thrown as a catapult to the front of the car. And, of 
course, the injuries are now coming from hitting the interior of the 
automobile. ([Slide.] 

This is another schematic drawing of a grown person simulated 180- 
ound man. You see in nineteen hundredths of a second he hit the 
ack seat, and in forty-one hundredths of a second he hit the wind- 

shield, and in fifty-one hundredths of a second he hit the wheel. 
ae again was 27 feet per second, which is, approximately, 20 miles 
an hour. 

This indicates what we should do. We have to contain the human 
being, if we are going to reduce the injuries.’. In doing that we have 
“ce who has the greatest exposure. And it is the driver, 

ide. 

We then designed the front of the automobile schematically. There 
were three people in it. The automobile container is pretty strong. 
And if we could strap the container to the driver he will be pretty 
safe. So we put the driver in the middle of the automobile, because 
that is the safest place he can be. That containment is one that is 
similar to a drawer that you would open, and as you open the drawer 
it wraps containing mechanism around the body. And the man is 
then ready to drive. 

Incidentally, we also took the steering post out of this automobile 
and designed a full hydraulic steering mechanism. He steers with 
two control levers which you see in the center of that picture. 

This, of course, allows us to have a crash without the steering post 
becoming a bayonet into the chest of the driver. 

This driver, incidentally; was 5 inches higher, he was 5 inches for- 
ward of the other passengers, and he could not in any manner hit his 
instrument panel, naan he was too far away from it. 

(Slide.) 

In this containment problem we have two elements. One is to hold 
the person in the car. The second is to have enough area of envelope 
ahead so that he cannot hit any part of the car, nor can he hit any 
other person. 

You can see there from the dotted lines of the two passengers, one 
on each side, which show the area of movement of his head in any 
weeen he could be in, and you will notice the same thing for the 

river. 

The rear riding man is protected by a whiplash protection between 
the two seats. [Slide.]} 

In order to get the complete envelope, we had to have another 
cross section. So you see in this case the envelope of the head is 
such that it cannot hit any part of the car. We have also to consider 
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the stretch of the containment. If it is a safety belt, or if it is a 
console type in the front. We must give enough room so that the 
head cannot hit anything. _ 

In doing that we had to raise the height of the top of the car. We 
could not get that with the low silhouette that is in existence today. 
Slide. 
= is the configuration of this automobile. You can see the 
three consoles in the front. We had an unusual type of door here. 
It is like a telephone booth door. That telephone booth door has 
three pins, about the size of your small finger, that slap into the top 
and the bottom of the automobile when it closes. And this auto- 
mobile is such that that door could not open in any crash that we 
will say is up to 40 or 50 miles an hour. 

In that you see the long distances we had in order to get the driver 
to raise up 5 inches higher and to go 5 inches forward. It is about a 
14-inch movement on those seats. 

The containment of the rear seats are safety belts. They should 
be of the type that has as little stretch as possible. [Slide.] 

Here is a detailed drawing of the driver mechanism. In the shaded 
part here you will notice that the containment is around the man. It 
looks like a bar. That is on a ratchet so that it fits anybody, a stout’ 
person or a slim person. Also, he has a chest protection there, so 
that he cannot hit those steering pistol grips. The pistol grip is so 
made that he only has to move it 4 inches either way to get a full 34- 
degree turn of the wheel. 

his was incorporated because of the difficulty in a very fast 
passing of a truck, where a man may have to turn the wheel three 
times this way, three times back, and three times the other way, and 
three times again in order to make a complete turn. This would 
allow the man to make that turn and in a more precise manner where 
he would go out and around the truck, go steady with the truck, back 
into line and forward again. It is a varying ratio, varying from 2.3 
to three to six tenths to 1. You can see he is in‘a bucket seat. That 
bucket seat was primarily designed because it contained the person 
left and right and it fits him in. 

The next slide, please. 

Here is an actual photograph of the final prototype of the contain- 
ment. This prototype containment now is in the position of no drive 
because the man would have to get in a seat and reach up, and as a 
depressing level that allows him to pull the console toward him and 
then put it in the ratchet he desires. 

In addition to this containment of the person in the hydraulic 
steering, you will note these two partitions that go to the firewall and 
aan the floor of the car and the floor of the car here is at an angle 
0 

Those partitions were designed for stiffness and the basic theory is 
the same as the stiffeners in a bridge, and if there was a crash at 
enough energy to force the engine back into the compartment, the 
compartment, because of this 45° angle, would ride up over it. 

Now that particular design is in our prototype, the Cornell-Liberty 
Safety Car, and after 5 years of research was built at the Cornell 


Aeronautical Laboratories under the sponsorship of the Liberty 
Mutual Insurance Co. 











88 MOTOR VEHICLE SAFETY 


The next picture shows a complete assembly of all the units. Yoy 
will notice around the car there is a complete wrap-around bumper. 
That is an energy absorbing bumper. There are two parts to it~ 
the exterior and the energy absorbing material. 

You will note there that we have stripped all of the ornaments off 
the car on the assumption that if a pedestrian was hit, he might slide 
over the automobile. I am not sure, but you see you have got the 
driver in the middle. 

Now in this thing we have a complete conical hemispheric wind- 
shield. It is not a wraparound windshield. It is a complete half- 
circle, and it has a lack of distortion. There isn’t any distortion jn 
the glass at all, and he has the hydraulic steering mechanism also. [| 
think you will see there that we’ve got the two rollover bars we incor. 
porated that are directly over the rear passengers and directly over the 
front passenger’s head. 

This car is a complete prototype and you can see it at the Smith- 
sonian Institution. It has been there since July. It will be there for 
quite a while longer, I hope. 

Thank you very much, Mr. Chairman. I have had my say. 

Mr. Roserts. Thank you, Mr. Crandell. I certainly would like 
to thank you for one of the most interesting presentations we have had. 
I believe this is the first time that you have appeared before our sub- 
committee. Is that correct? 

Mr. CranpveE.u. That is right, sir. 

Mr. Roserts. I would like for you to give for the record a brief of 
your engineering background and your experience in this field, if you 
don’t mind doing that 

Mr. CranDeELu. Well, I will be glad to. 

I was graduated from the Massachusetts Institute of Technology 
in 1927. After graduation, I have had a varying career in South 
America, Central America, with railroads, locomotives, and about 
24 years ago I came with Liberty Mutual Insurance Co. whose ob- 
jective, aside from insurance, is the control of loss. 

We were born in 1912 when the Massachusetts Legislature passed 
the first compensation law and the object of the company at that 
time was an endeavor always to control the losses, either by per- 
suasion of workmen, by redesign of machines, by the design of proper, 
safe structures, and we have been in this business since 1912. 

We have 400-and-some-odd engineers whose basic duty is to dis- 
cover the cause of accidents and then endeavor to design against the 
injury to the worker. 

In 1950 I made an analysis of the automobile accidents in the 
county and it looked like we had met the point of least return. We 
decided that if we couldn’t eliminate the causes, the next step was 
to try to design against the injury to the passenger, and since 1950 
we have been working on this project in order to try to design the 
proper packaging principles so that we could have a crash and still 
reduce the injuries. 

Of course, if we can reduce the injuries, it is one of the best ways 
to wane the insurance premiums, a thing we would like very much 
to do. 

Mr. Roserts. Would you give us some estimate of the situation 
with reference to insurance premiums in the field of casualty and 
surety companies? 
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Mr. CranDELL. Well, we feel like all the other insurance companies, 
that the rate is too high. We know it is too high because we have 
had to ask for increases in insurance rates because the losses have 
continued to go up and up and up, and unless we can get some sort 
of reduction in injuries, we have no way of reducing the loss. 

We have to pay the losses. This is our prime objective in trying 
to say, ‘Here, let’s reduce the injuries and that will automatically 
reduce the losses.”’ 

Under those conditions, the law will immediately establish a lower 

e. 

7 Roserts. I believe I read in a recent Saturday Evening Post 
article a statement by Mr. Arthur W. Baum to the effect that the 
stock companies alone have lost in the neighborhood of $600 million 
in the last 10 years. 

Does that strike you as being about right? 

Mr. Cranve.w. I think when you add up the whole industry, it 
would be something like that. 

You see we are getting tremendous judgments in the liability phase 
of automobile accidents. One of the biggest judgments that I know 
of happened last year against an American railroad where the railroad 
struck a car in which a young girl was riding. 

The compartment of the automobile did not fail, but the girl was 
knocked around inside the car so badly that she was both mentally 
and physically injured. 

Now the judgment in that case was $650,000. That is the biggest 
judgment I ever heard of and, of course, as inflation goes on, the 
judgments become higher and higher all the time. 

The only out in this case is that we should have the accidents 
without occupants being so severely injured. 

Mr. Roserts. Do you know what the minimum insurance coverage 
is in New York City or Boston for drivers under 25 years of age? 

Mr. CranvE.u. I know the basic limits that are required are 
$10,000 to $20,000, and the person under 25, if they are not married, 
will pay a 25-percent charge on top of the base premium. 

Now it would mean something like the difference between $70 and 
$100 for a young person who is not 25 years old. As soon as that 
young person is married, then it is considered that he is more respon- 
sible and that the surcharge is reduced. 

Mr. Rozerts. Do you believe that the Federal Government, by 
requiring minimum standards in its own purposes, could thereby 
promote the building of reasonable safety devices in cars as standard 
equipment? 

r. CRANDELL. I definitely believe that it can be done, and I think 
it would be the tremendous leadership which we need to direct the 
public if we ask for these safety devices. 

We have the difficulty now of having some available, but no leader- 
ship to drive the people to obtain them. 

Mr. Roserts. I want to ask you about the road qualities of this 
automobile, this safety car. I suppose you have made many tests 
with it. Would you give us some idea of its maximum speed and 
about its mileage per gallon of gasoline, and a few of those things? 

Mr. Cranpe.u. I can’t do that, because that was primarily a proto- 
type to incorporate what we found in our tests of the other automo- 
biles, in which there were 38 crashes. Our company now is in the 





90 MOTOR VEHICLE SAFETY 


process of incorporating the basic principles into a standard car, and 
I might say that that car was very much unstandard because we raised 
the roof 6 or 8 inches and we took out the back seat, and we put the 
seats practically in the trunk. And it looks like that is what we are 
going to have to do with the standard car, because with containment 
in the rear seat, the front seat is too close to us, you see? 

Mr. Roserts. Have any tests been made with this car in a rollover 
type of accident? 

Mr. Cranpeu. No. This car has not been rolled over. We haye 
taken another group of cars. We have taken rollovers of regular 
cars, but you can’t get instrumentation in a rollover in a regular car 
so we have taken the body of a standard automobile and this was done 
at Cornell Aeronautical Laboratories again, and we put it in a position 
in which we could control the speed and know exactly the velocity of 
the dummy. We could turn it over as fast as we wanted to, 90°, 180°, 
or 360°. 

Now that report will be finished probably by the end of summer and 
there again, we found that even if you are contained in a rollover in a 
standard automobile, there isn’t enough space between the top of 
your head and the top of the car to take care of the stretch of the belt, 
You’d get injured anyway. 

Mr. Roserts. How many G’s are these seats constructed to 
contain? 

Mr. CranpDELL. That containment there was designed for 15 Q’s, 

Now we did that because we thought at the time that 15 G’s would 
be sufficient in the compartment, but since this design was made, a 
group of men at the University of California, in Los Angeles, had 
12 cars and made 6 head-on crashes and they found that at 52 miles 
an hour, the G load on the bumper was 100 G’s, and the G load in the 
compartuent was 20 G’s. 

The next design we make we will raise up, beef up that containment 
so it will be able to stand 20 G’s. 

Mr. Roserts. Would you explain to the subcommittee just what 
you mean by a ‘‘G’’? 

Mr. CranpE.u. Yes, sir. A “G”’’ is the term of gravity. I, at 
the present time, sitting here, weigh 215 pounds. If I was ina3G 
crash, the force on my body would be three times my weight, so it 
would be a force of 645 pounds. I hope I didn’t confuse you on that. 

Mr. Roserts. Well, could you relate the meaning of G’s to, say, 
some type of speed or some limit of speed? 

Mr. CranpeLu. The simulated crashes on that car were all per- 
formed in the vicinity of 17 to 22 or 23 miles an hour, and the aver- 
age G load at the decelerating time was 3 G’s. So you would have, 
if you were in the seat and the car had stopped, and about thirty-thou- 
sandths of a second later, you would have hit the windshield and the 
blow on your body would be three times your weight. 

Mr. Roserts. Now, do you go along with the principle of how the 
rate increases with the speed? 

Mr. CranpDELL. No, sir, we can’t, because it all depends on how 
fast you stop. At the 3 G crash that we had on the end of that 
cabling, the stopping distance was about 2% feet. 

Now if you happen to have that same speed of 20 miles an hour 
and the stopping distance was only 2 or 3 inches, then your G load 
would run up maybe three times that much. 
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On the other hand, if you are going 60 miles an hour and hit a 

whole clump of rose bushes, and it took you 25 to 50 feet to stop, 
ou probably would have only one or one and a half G load on your 
ody during that stop. 

Mr. Roserts. In other words, the dangerous thing is the rapid 
deceleration, would you say? 

Mr. CRANDELL. Yes. 

Mr. Roserts. Now, do you subscribe to the idea that the highway 
problem has become a problem that amounts to a national health 
problem? ‘ 

Mr. CRANDELL. | think that is generally agreed throughout the 
industry, or the people who are in the safety profession, that we have 
been epidemic on the highways. As the roads got better, the design 
of our superhighways, straight ahead and perfectly clear, why the 
newer type of accidents came into existence. We get the multiple 
crashes now—14 cars in one crash—where, on a little winding road, 
we probably had only 2 cars that crashed. 

So the more greater the density gets, the faster we go, and I don’t 
see that America is going to slow up any. 

Mr. Roserts. In other words, you think it would be an impossible 
thing to say to the American people that you had to put governors on 
automobiles that would keep the speed down to, say, 50 miles an hour? 

Mr. CrRANDELL. Well, Mr. Chairman, the governor problem has so 
many controversies in it that I don’t know how that particular type 
of thing would work. We have tried governors for years and years, 
and we always come up with the fact that if you don’t have the power 
when you need it, where are you going to go? You are a dead duck. 

Mr. Roserts. That would be even truer today on your turnpikes 
than it was in the past, wouldn’t it? 

Mr. CraANDELL. I| think so, yes. 

Mr. Roserts. That is, where you have a constant flow of traffic. 

Mr. CranpDELL. Of course, you know the automobile manufacturers 
have done some pretty good work on that. I think it is the Chrysler 
Corp. that made a constant speed accelerator where you didn’t have to 
touch it yourself. 

Mr. Roserts. Yes. I have had the privilege of seeing that demon- 
strated. 

Mr. CranvE.LL. That is the type of governor where you can override 
it and the overriding principle, I think, is important. 

Mr. Roserts. Gentlemen, I have taken too much time. Do the 
other members of the committee have any questions? 

Mr. Brock. I just want to make this observation and it may seem 
facetious, but it is an irritating point with me, Mr. Crandell: | don’t 
believe your car would be accepted by the people who drive aheed of 
me between here and Alexandria unless you would move that n iddle 
seat back and the two seats over so we could have three-headed drivers 
instead of two-headed drivers. 

Mr. CRANDELL. We try to get away from that. 

Mr. Roserts. Thank you very much. I hope that the subcom- 
mittee will be able to go to the Smithsonian Institution at some early 
date and see this automobile. I should like to commend you and 
rsa company for the expenditure of money and time and effort that 

as made this undertaking possible. 

I appreciate very much your appearance before the subcommittee. 
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Our next witness is Mr. Leland S. Harris, executive director 
American Association of Motor Vehicle Administrators, 912 Barr 
Building, Washington, D.C. 


STATEMENT OF LELAND S. HARRIS, EXECUTIVE DIRECTOR, 
AMERICAN ASSOCIATION OF MOTOR VEHICLE ADMINISTRA. 
TORS, WASHINGTON, D.C. 


Mr. Harris. Thank you very much, Mr. Chairman. 

Mr. Roserts. The chairman appreciates, and I am sure the 
members of the subcommittee appreciate, your appearance before our 
committee. I believe you have been before us before, or a representa- 
tive of your organization has appeared before this committee at some 
of our previous hearings. 

Mr. Harris. We were here on the Beamer resolution. Our presi- 
dent appeared at that time, Mr. Mayson, from California. 

Mr. Roperts. Yes, I remember he appeared, and we are grateful 
to you for favoring us today. 

Mr. Harris. Mr. Chairman, and gentlemen of the subcommittee, 
I am Leland S. Harris. I am appearing as executive director of the 
American Association of Motor Vehicle Administrators for the purpose 
of informing the subcommittee as to the consensus of thinking of the 
members of the association pertaining to the five bills you are con- 
sidering today. 

The association was founded in 1933. Its headquarters are here in 
Washington. Its membership consists of the officials having responsi- 
bility for the administration and enforcement of motor vehicle laws 
and regulations of each State of the United States, the District of 
Columbia, the provinces of Canada, Puerto Rico, U.S. Bureau of 
Public Roads, and Bureau of Motor Carriers of the U.S. Interstate 
Commerce Commission. 

The association is deeply concerned with equipment of motor 
vehicles in its relation to safety and all other problems arising from 
the operation of motor vehicles. Since its founding it has worked 
especially closely with the Automobile Manufacturers Association, the 
American Standards Association, and the Society of Automotive 
Engineers in developing standards for motor vehicles and motor 
vehicle equipment. This cooperation began in 1919, 14 years before 
the association was organized, by the then administrators of some of 
the Northeastern States in trying to improve headlights, and has 
continued unceasingly since then. We would all agree, I am sure, if 
we stopped to consider all of the work that has been done on vehicle 
lighting in the intervening 40 years that many advances have come 
from this joint effort, notably the sealed-beam headlight program. 

The original sealed-beam lamp resulted from a request from our 
association in 1937 to the manufacturers to undertake research for 
and developments of improved headlighting equipment which would 
be uniform and interchangeable, regardless of manufacturer. There 
have been several major improvements in headlamps since the original 
sealed-beam lamp was introduced in 1940; one approved as recently 
as last month by this association, which is now being made available 
to the public as a replacement for lamps on vehicles using only two 
headlamps. These latest improvements have added approximately 
160 feet to the sight distance of drivers when using the lower beam. 
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We have also cooperated in the development of the four-headlamp 
gvstem and I am confident we will see additional improvements in 
headlighting from the ever-continuing study being given the problem. 

There are many items beside lights on which we have worked coop- 
eratively with the automotive industry looking toward increased 
safety of operation. Among these are such items as brakes, glass, 
steering and steering wheels, rear-vision mirrors and driver-vision 
problems generally, mufflers and tailpipes, directional and warning 
signals, reflectors, suspension systems, windshield wipers and washers, 
tires, body structures, door locks, padding and passenger packaging, 
seat belts and knobs and other projections. 

In our work with the industry on improvement of items of equip- 
ment such as these, special engineering tests have been set up and 
conducted by the industry whenever this was necessary to bring out 
all pertinent facts to the satisfaction of the Committee on Engineering 
and Vehicle Inspection. 

This committee has been working with the automotive industry 
engineers since 1935 in this whole broad area of improved safety equip- 
ment. It meets in Detroit each June where it has always had available 
to it, the industry’s best engineers, scientists, and research personnel 
for information and discussions pertaining to automotive design and 
equipment problems, including proposed changes and improvements 
in design and equipment and new devices. 

In the work of our members with the public on a year-round basis, 
we get constant reminders of the fact that no matter how many safety 
improvements are built into the vehicle, the motorist will not derive 
the maximum potential benefit from them unless there is proper and 
regular maintenance. Accordingly we have broadened the scope of 
our engineering program to provide better information and specific 
technical material for vehicle inspection officers. This will help them 
do a better job. We have had a series of joint sessions for both indus- 
try engineers and inspection officials and the most recent meeting was 
attended by representatives from 24 States. 

We are continuing to follow closely the output of new statistical 
data on accidents as produced by the Cornell crash injury research 
program and had a review of the latest data at our committee meeting 
in June. 

We are also being kept apprised of safety research developments 
such as those concerned with new concepts of vehicle control and 
methods of signaling and conveying basic information to drivers of 
motor vehicles. 

It is our intention to evaluate the degree of promise in these various 
ideas, and to work cooperatively along channels that can lead to their 
incorporation into vehicles and the highway system 

We are convinced, on the basis of our experience over the years, 
that out joint work with the manufacturers and a sustained interest 
in safety of vehicles and equipment will continue to be productive of 
measurable improvements in highway safety. 

All of the preceding information has been included in this statement 
to indicate to you gentlemen of the committee that nearly all of what 
is proposed in H.R. 722 and H.R. 1341 is already being done in a very 
Sere way. Federal intervention at this time would be a 
costly waste of effort and would probably result in serious injury to 
the economy of this Nation. I agree with the automobile manu- 
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facturers that the prescribing of standards and specifications by the 
Secretary of Commerce would create stagnation among automotive 
engineers and designers and eliminate competition to improve ye. 
hicles and equipment by the several manufacturers. It was this 
type of competition that brought about many of the improvements 
in motor vehicles we are enjoying today. Motor vehicle standards 
are, as we see them, standards of performance and are continually 
being raised. No one person or group of people, such as the staff of 
the Bureau of Standards, could possibly produce the continuity of 
improvements in performance standards for motor vehicles as has 
b en the result of a very highly competitive industry. 

In regard to H.R. 880 and H.R. 883, I am cognizant of two 
significant statements indirectly pertaining to the subject of these 
bills which were made during the past year. 

One is the report of our committee on engineering and vehicle 
inspection, which asserts that after a study and investigation of g 
great many kinds of specialized safety equipment none has ever been 
discovered which, by itself, will eliminate traffic accidents. 

The other authoritative statement is contained in the report, “The 
Federal Role in Highway Safety’”’ submitted to the Congress in March 
1959 by the Bureau of Public Roads following an intensive study 
me oe to a provision of the Federal-aid Highway Act of 1956, 
t reads: 


Drivers and others commonly misunderstand accident causes and tend to 
overgeneralize, emphasizing one cause above all else. The driver, his vehicle, 
and the roadway are in practically every motor vehicle accident, but there are also 
a welter of environmental conditions, including weather, traffic, light, social, 
medical, and psychological variables, as well as pure chance. These constantly act 
and interact with the three principal factors and are equally there when the 
accident takes place. The single-factor attack on safety calls for action against 
accident-prone drivers, alcohol, turnpike monotony, speed, horsepower, need 
for stiffer laws and police crackdowns, and other single corrective steps. The 
point is that many and sometimes all of these may be of consequence, and undue 
emphasis on any one to the neglect of others may impair the planning of an 
adequate highway safety program. Any one wholly effective solution to the 
traffic-accident problem would itself destroy highway transportation. 

The record bespeaks the validity of the statement I have just quoted. 
If we look at the performances of the several States in the field of 
traffic safety, we find that those which have tackled the problem with 
a broad and balanced program have consistently achieved the most 
tangible results in accident prevention. 

In regard to H.R. 1346, we fully support the purpose of the bill, but 
believe it is at least 5 years premature. 

The Governors’ conference, a few years ago, created a special 
committee to study the highway safety problem with Governor 
Ribicoff of Connecticut as chairman. During the period of study, 
the committee visited Detroit to ascertain what the automotive 
industry was doing to improve the safety of motor vehicles and motor 
vehicle equipment. While in Detroit they learned, to the surprise of 
some of the committee members, of the longstanding program of 
cooperative work between the automotive industry and our associa- 
tion. The history of this program was outlined to them, along with 
the progress and improvements made. In its report to the 1958 con- 
ference, the committee reviewed the progress and improvements which 
had resulted from the program and included a recommendation that 
the conference request our association to act as a coordinating agency 
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for all the States in the matter of safety and design of motor vehicles 
and equipment. We accepted the assignment and our president will 
make the report to the Governors’ conference next month covering 
the past year. 

Although only one automobile model year has intervened since we 
accepted the assignment, and this was not a year in which major 
design changes were scheduled, it is possible to report several specific 
items of progress in vehicle equipment and safety. These include the 
completion of the most recent improvement in the sealed beam head- 
lamp; a trend to wider stance cars and better stability on the highway; 
an improvement in rear vision through increases in rear glass areas; 
the stimulation by our committee on further research on rear vision 
problems by the industry ; general improvement indicated in brake 
designs, brake linings, and brake cooling; the completion of studies 
for improving the visibility and effectiveness of front turn signals 
and school bus warning signals; and the general installation by the 
industry of longer life mufflers. 

It is generally agreed that one of the weakest links in the entire 
traffic safety movement is our lack of knowledge as to the real cause 
of accidents. We know many of the factors that can be involved in 
accident situations, but when we got down to specific accidents, in 
all too many instances we simply lack information on which of the 
many possible contributing factors was really responsible for what 
took place. 

Lacking information on the real causes of accidents, we have spent 
a great amount of time and effort concentrating on “circumstantial” 
causes. It seems to me we need much more research into the causes 
of accidents, and into the many still unexplored regions such as the 
important one of driver behavior. Many agencies, particularly col- 
leges and universities, could make important contributions by under- 
taking traffic safety research. The Congress could provide the stim- 
ulus for this work through Federal aid as it has done in the highway 
program and many other Federal-State undertakings. 

I thank you. 

Mr. Roserts. Thank you, Mr. Harris. 

Now would you give us something of the background of the Ameri- 
can Association of Motor Vehicle Administrators? 

Mr. Harris. Background? 

Mr. Roserts. Founded, et cetera. 

Mr. Harris. It was founded in 1933. The American Association 
of Motor Vehicle Administrators was an outgrowth of an organization 
started in the New England States in 1921 by about five of the com- 
missions of the New England States. 

That grew, in a few years, to where they formed what was known as 
the Eastern Conference of Motor Vehicles about 1922 or 1923— 
somewhere about there. From that time until 1932 other States 
were asking for entrance into that association and the membership of 
the Eastern Conference of Motor Vehicles extended as far west as 
Towa and as far south as South Carolina. 

At that time I was head of the Motor Vehicle Bureau of the State 
of North Carolina, and I was a member of it. It was from that time 
in 1932 that we laid the foundation for the creation of this American 
Association in the following year, 1933. It consists of the State motor 
vehicle directors, commissioners, State enforcement heads, and, in 
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your State of Alabama, we include the revenue department and the 
bureau of public safety. ; 

Mr. Ropers. Do your operating funds come from the various 
State members? 

Mr. Harris. The States pay their dues. It is a graduated scale 
according to the number of vehicles within a State. We also got 
grants from insurance companies for safety work; from the automotive 
safety foundations, and organizations of that kind. Usually, oy 
grants are earmarked. 

We also get some cooperative help from the Bureau of Public Roads 
on the uniform law program, for work in the uniform law field. 

Mr. Roserts. Naturally, coming from the area I come from, | 
want to see no interference with States rights and in the local sub. 
divisions of government. But I have a little bit of concern on the 
failure of the States to move in some of these areas, particularly jn 
the field of obtaining uniformity in our various State laws and 
jurisdictions. 

I remember that your organization testified in favor of what was 
called the Beamer resolution, H.R. 221, which was passed unanimously 
in the last session of the Congress. 

I have been a little disturbed by the failure of the States to take 
any action on that resolution. I am wondering if they follow the 
same line of thinking with reference to getting adoption of the uniform 
motor vehicle code; with reference to certain safety devices, and if 
we ever will have any real progress in that field, even though I recog- 
nize that they have made progress in certain safety glasses, and in 
many of the other devices that the States have insisted be made a 
part of the standard equipment. 

Do you have any comment as to what you think may happen in 
the States; for instance, any action proposed at the forthcoming 
Governors’ conference that you know of? 

Mr. Harris. No, sir; not as far as the Governors’ conference is 
concerned. 

Mr. Roserts. Or do you attend those conferences? 

Mr. Harris. Not regularly; no, sir. I plan to attend this one this 
year on account of our president being there to report. I am ac- 
companying him to the meeting, but we don’t attend them regularly, 
and have not heretofore. But if we keep on with this work I suppose 
it will be part of my job to attend regularly from now on. 

The States have to a great extent gone ahead in cooperation, reci- 
procity, particularly in the driver field, driver licensing, and in the 
financial responsibility requirements. In other words, if I am con- 
victed in your State and my privilege to operate in Alabama was 
suspended or revoked, my State, or wherever I am licensed, is notified, 
and if it is an offense under the laws of that State that I would be 
suspended for, why then, I am suspended in that State and required 
to comply with the financial responsibility laws, if they are involved. 
That is getting to be more universally used all the time. It is more 
or less by a gentlemen’s agreement that provisions in the State law 
permitting it. 

Mr. Roserts. I am interested in that comment, particularly in 
view of the fact that we have pending before the subcommittee a bill 
by Mr. Rhodes of Arizona which would set up, within the Secretary 
of Commerce, a central records bureau which would have no release 
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power except that it would be there available to any State, the 
records of @ person convicted in a moving violation or in a collision 
involving the death or serious injury to someone else. That record 
would be sent to a central body and would be available to the States 
upon request. : ei 

It is designed to be very careful not to get into any penal provisions 
in that bill. I was interested in your comment about the fact that 
reciprocity is a growing thing with the States. 

Mr. Harris. It is. 

Mr. Rorerts. Now you made the statement on page 7 that there 
is a need for much, much more research into the causes of accidents 
and into the many still unexplored regions such as the important 
one of driver behavior. 

You were here, I believe, when I asked Mr. Ackerman, of the 
Chrysler Corp., to give us some figures as to how much money, 
manpower, and facilities the industry was putting into research, 
and I will not say the research that has to do with the production 
of certain parts, and that sort of thing, but into grants to universities 
and to research organizations. 

Do you have an estimate of those figures, moneywise, as to what 
kind of a contribution industry has sande? 

Mr. Harris. No, sir; I don’t. 

Mr. Rorerts. But you do agree that certainly there is a need for 
much more research than has been done in this particular field? 

Mr. Harris. There is some little bit being done by the States, 
some of the States individually. New Jersey, for instance, is con- 
ducting what they call a driver clinic for bad drivers. 

In New Jersey bad drivers are sent to the clinic and they go through 
this process of psychologists and people like that who try to find out 
just what causes them to drive like they do, but it is on a small scale, 
necessarily, on account of funds and that sort of thing. 

One of our troubles in the driver field is getting necessary laws, 
facilities, and funds from the State legislatures. This year it has been 
a particularly rough one insofar as the regulation and control of drivers 
from a legislative standpoint is concerned. I don’t know why, but 
it has. 

Mr. Roserts. This seems to be a very hard job, to tighten up 
license requirements in many States. 

Mr. Harris. That is right. 

Mr. Roserts. Is there anything further, gentlemen? 

Mr. Devine. I think, Mr. Chairman, that you have put your finger 
right on it when you said it is difficult to get adequate laws through 
the State legislatures on the regulatory business of drivers licenses. 

I know from my experience in the State legislature that all legis- 
lators would assume that it should apply to others and they felt that 
this law should be strict to others, but not unto themselves. 

I offered what I considered to be a rough and tough bill involving 
drivers of motor vehicles, driving under the influence of intoxicants. 
The committee rejected it and felt, perhaps, that they might be 
involved. 

Mr. Harris. But for the grace of God, they were right. 

Mr. Roserts. Thank you, Mr. Harris. 


Our next witness is Mr. Herbert Gordon, radio station WNEW, 
New York. 
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Mr. Gordon also has a strip of tape that he would like to present 
for the information of the committee members. 


STATEMENT OF HERBERT GORDON, RADIO STATION WNEVW, 
NEW YORK, N.Y. 


Mr. Gorpon. Mr. Roberts, I am here representing station WNEW 
New York, which, as you probably know personally, has a great deal 
of interest in the question of highway safety. 

One of those reasons is the highway accident rate in the New York 
area as well as other areas. 

On Sunday, July 5, WNEW prepared a special half-hour program 
which was designed to save just one life, if possible, in the New York 
metropolitan area during the 30 minutes the show was on the air, 

It is our request that the transcript of this program be inserted in 
the record of these hearings. It is not technical, it is dramatic. It 
was not designed to tell people that there are better types of safety 
features that could be put on cars, but to encourage people to pay a 
little bit more attention to their driving habits and to be aware of what 
accidents cause in terms of physical injury, death, and destruction, 

As I say, it was not a pleasant program to listen to. It was not 
designed to be pleasant, but it was presented, as we put it, to prevent 
one accident that would take one life during the half hour that this 
show was on the air, because according to the statistics, at that time, 
someone would be killed in that area. 

The program, if I might just add this, was written and produced 
by Martin Weldon, of the WNEW staff, and it discusses in a dramatic 
way what happens when a moving object collides with something that 
is standing still. 

Also for your information, and this is for the benefit of any of the 
members of the committee, I have here an actual tape recording of 
that particular program which I would be happy to leave with the 
committee in case any of you gentlemen would like to hear it on your 
own, or if you would like, we could even set it up and play it for you, 

It is not complete with sound effects and people dying, but it isa 
matter of fact and gruesome report—ambulance drivers and people 
who have seen others killed. It is yours. I will leave the tape, and 
you might find some personal interest in listening to this particular 
safety program. 

Mr. Roserts. The chairman would like to thank you for that offer, 
and without objection, I would like to include the script of the pro- 
gram in the record at this point. 

(The material referred to follows:) 


Wepon: “News Cuiosevp,” Sunpay, Juty 5, 1959 


A special program, not in a holiday mood, for this holiday weekend. 

Tonight we will see whether a radio program can save a life—maybe yours, 

This is Martin Weldon. 

This is the evening of the last day of this July 4 weekend. Millions of cars are 
at this moment crowding the highways and bridges and tunnels, on their way 
home. Millions of people in their cars are anxious to get home. Perhaps thisis 
the way you are listening to me now—in your car, on your way home. 

All week long the airwaves have been filled with dire predictions of death on the 
highways. The statistics have thrown a pall of gloom, of foreboding about the 
holiday. Now the statistics are about to close in on someone who may be listening 
to this. In the primary coverage area of this radio station—up New York State 
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+ Kingston; to the east as far as Bridgeport and through all of Long Island; to 
the south as far as Atlantic City; to the west as far as the Pennsylvania border— 
in this area of 30 counties and 15 million people, the figures are about to take a toll. 

Between now and 8 p.m., the time this program ends, one person—who may at 
this moment be listening to me—will, according to statistical prediction, be killed 
in an automobile accident. ' 

The purpose of this program is to try to prevent this one death. 

In every city and town there are certain experts in sudden death: policemen, 
doctors, ambulance drivers. Here are three ambulance drivers, all working out 
of New York City. The cases they tell about happened at the start of this 

kend. 

Ww AMBULANCE Driver 1. I was doing about 35 on my way to the scene of an 
accident when a girl driving a motorcycle and another girl sitting behind her 
assed me like I was standing still. About two blocks later I caught up to them. 
They were sprawled all over the sidewalk. 

I wasn’t on that call. I had to pass them up because I was on my way to 
another call. When I came back to the hospital I saw them stretched out at the 
morgue, and they were a gory sight. 

AMBULANCE Driver 2. We had an accident here on 61st Street and the East 
River Drive, head-on collision. Two persons were hit by this car. One had a con- 
cussion of the brain, the other had a fractured leg. We had to get them out of 
the wreckage. 

AMBULANCE Driver 3. They just hit the divider as you come off the highway. 
They hit this thing and the car was demolished. There wasn’t a window left 
intact, and one fellow bit his tongue off because of the accident, bit it right off, and 
they looked pretty mangled. 

Wetvon. Now you will listen to a woman who miraculously escaped death. 
She still can’t get over that feeling of vast surprise that comes to most people who 
smash up in a car. It couldn’t happen to me—that’s the feeling. I’m a good 
driver. I’m careful. How could it have happened? 

An accident and a harrowing sequel. 

Woman. I was driving on a route that I was traveling daily, very, very familiar 
route, so that the last thing in the world I would have expected was to have any 
kind of accident. The car in front of me was stopped and I just went and smashed 
into it on a turn in the parkway. 

[know that I hit the front of the steering wheel. But my first thought was that 
I wasn’t hurt. Somebody came over to the left window, the driver’s window and 
looked at me and turned away with distaste. This was the first indication that I 
had that something was wrong. I looked up into the mirror, the driver’s rear- 
view mirror, and I saw my face was covered with blood. I was very scared. 
Later when I was taken to the hospital, it was with concussion. 

I had been out of the hospital and it was time for me to go to the collision 
garage and collect the remains of my car. Standing there working out the bill, 
another wreck was brought in, allsmashed up. I looked through the window and 
on the dashboard were two or three fingers severed from a hand and it just seemed 
like the worst thing I had ever seen. It was so senseless. There was no reason 
at all for this. 

1 didn’t want to ask, but I found that I did ask before I left the garage, whether 
the owner had been killed, the driver of the wreck had been killed or just mauled. 
The attendant looked at me with surprise and said, ‘‘What do you think?” 

We.pon. Now a story about a young man who was driving to his sister’s wed- 
ding. Age 28, an interne in a Boston hospital. His friends said of him that he 
was a good driver, fast maybe, but a good driver. He had the car under control. 
You felt safe with him at the wheel. 

He can’t tell his story now. A friend of his must do that. 

Man. He was driving home from Boston to Cleveland for his sister’s wedding, 
as a matter of fact, which was to have been held 2 days thereafter, and was driving 
on the New York State Thruway, with someone else in the car. 

The first thing I heard was a phone call—I guess on Friday evening—from 
another friend of his, that he had been killed in an accident on the New York 
State Thruway, and all I heard at the time was that he was killed instantly. But 
yesterday I happened to have a visit from the girl who was in the ear with him 
and I heard the whole story. 

Apparently the car skidded on the dry pavement—I don’t see how—but at any 
rate, it skidded and hit the center strip and from the center strip rebounded and 
went off the road on the other side, the right-hand side, and turned over. She 
said both doors flew open and I guess the car rolled about 150 feet. She was 
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thrown out on one side and he was thrown out on the other. She was hardly 
marked at all, just a bruise on her forehead, but Bob, who was driving, apparently 
was catapulted out straight and very rigid and broke his neck and apparently his 
skull was fractured. He was prettv badlv smashed up inside and was bleeding. 

She broke down at the point at which she said, ‘‘He died in my arms.” 

I found myself thinking last night that she must have been thinking, retracin 
the steps that happened just before, wondering why they went into the skid at 
how easily it could have Soon avoided. 

You begin to feel every trip you have just taken is a close shave and when 
something happens like this you begin to feel like it was some kind of dangerous 
mission or something when it was just a trip home. 

We pon. Here are some figures compiled for Congress by the National Health 
Survey. Every year 38,000 people are kilied in or because of auto accidents: 
4,700,000 are injured. It is the third-ranking disease. : 

I quote from an article by Danie! P. Moynihan in a recent issue of the Reporter 
magazine: 

‘At the height of the Korean war, the U.S. Air Force suddenly found itself 
seriously interested in traffic safety down on the ground; it was losing more men 
from automobile accidents than from enemy action. A further check revealed 
this was true of the entire Armed Forces. Moreover, the automobile injuries 
were generally more serious and required longer hospitalization than the battle 
casualties.’”’ End of quote. 

There is an organization you may have heard of which analyzes the causes of 
auto accidents and is trying to find out how they can be prevented. It looks into 
the construction of roads, cars, and the human body. It is called the automotive 
crash injury research of Cornell University. Its director is John O. Moore. 

Mr. Moore, what happens to the human body when involved in an accident in 
a car? 

Mr. Moore. Well, the car is a package and the human is the goods in that 
package. The package stops and the goods, being unrestrained or unpackaged 
inside of the box, continues to move forward and it must be stopped, and it is 
stopped by what it hits. The thing that it hits determines whether or not you 
get injured or killed. 

We pon. Is there any one most vulnerable part of the human body in a car 
accident? 

Mr. Moore. The head and facial areas are the most frequently damaged parts 
of the body. Next in line is damage to or injury to the lower extremities, the 
legs. This is followed by the chest, then by the upper arms, then by the abdomen, 
and then in the area of the neck. The neck is the least frequently injured. 

Wetpon. Now, your organization aims to effect certain changes, perhaps in 
the ral a ip of cars, perhaps in the construction of roads; am I right. about 
that 

Mr. Moore. Our hope is that we can produce the knowledge that is factual 
and scientific and not in the realm of opinion, as so much of our knowledge of 
the traffic worlds now rests in, and make this knowledge available to people who 
design and build a product which we look at as an infectious agent causing a 
disease in the host. 

WeELpon. Have you any indication now as to whether the knowledge will be 
acted upon by those in position to make changes in the cars and our roads? 

Mr. Moore. Yes; we are very encouraged and pleased that there are four 
changes that have been made in all automobiles manufactured in America since 
1956. So there are about 20 million automobiles on the highway today that 
have changes in them which have been based on the findings that we originally 
provided to the engineers in Detroit. 

We.pon. Do all cars have these changes? 

Mr. Moore. All cars have at least two of the changes, and all car owners 
could have bought the other two changes, had they wished to purchase them, as 
optional equipment. 

Wetpon. Which are the changes? 

Mr. Moors. All door locks have been redesigned because of the findings we 
made that the most important single factor in an accident that will lead to deter- 
mining the kind and the seriousness of injury is ejection from the vehicle. So 
all door locks have been redesigned and offered as standard equipment by all 
manufacturers since 1956. ‘ 

Next we found that 40 percent of all the drivers who were injured in our studies 
were injured by one device, which was the steering wheel. So all steering wheels 
on American automobiles today have had the center hub recessed and the rim 
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brought closer to the chest and designed with spokes that bend before the chest 
wall begins to bend. : 

Wetpon. These are the two changes which, under your findings, have actually 
been effected in all cars, you say? 

Mr. Moore. Yes. i 

Wepon. And the two which have not yet been put through? 

Mr. Moore. The other two, which are optional, but offered by the manufac- 
turers, are the use of very wonderful, energy-absorbing materials on the dashboard 
and header strip so that these materials can absorb the force of the head blow. 
About 40 percent of some buyers, buyers of certain makes of automobiles, have 
been buying this as an optional item, and it’s quite wonderful. 

Of course, the second optional thing is the use of a seat belt which, unfortun- 
ately, has had very little acceptance from the public, but offers the greatest hope 
of any known device for reducing the chances of death and injury if you have an 

ident. 

a This coming Tuesday, in Washington, something will happen which 
could have a lot to do with whether you will die by hurtling through the windshield 
of a car, or by smashing your brains against a doorpost. For the first time Con- 
gress will consider the question of legislating safety into our cars. John O. Moore, 
director of this research project of Cornell University, will be among those who 
will testify. 

Mr. Moons. We are very busy preparing material which will be presented be- 
fore the Subcommittee on Health and Safety of the House Interstate and Foreign 
Commerce Committee, which seeks to find out for the Congress whether there is 
need for legislation to require manufacturers to install a certain number of these 
devices as standard equipment across-the-board. 

This is going to be quite a controversy, as you can readily understand, because of 
the cost factors involved and the changes in designs that may be forthcoming fol- 
lowing Federal legislation in a field where there is none now in existence. 

There is a feeling that the disease of death and injury is of such tremendous 
proportions in our society—and it is a controllable disease—that it may be neces- 
sary for Congress to intervene in this field, as they have in the past, to safeguard 
the well-being of the public. 

We.pon. And this bill, which will be the subject of congressional hearings 
starting next week, more specifically, what does it provide? 

Mr. Moore. Well, it provides that certain devices which are known to have 
ability to protect the human against death and injury in accident shall be incor- 
porated as standard equipment in all automobiles manufactured after a specific 

riod. 

U eenee: It’s my understanding that your organization works with the auto 
manufacturers, doesn’t it? 

Mr. Moore. That’s quite right. Our organization was initiated by research 
moneys from the Defense Department. Later on we received grants from the 
National Institutes of Health and the same year we were very fortunate to receive 
very generous grants from the automobile manufacturers themselves. 

I choose to look upon us as a team of people who are dedicated to controlling 
one of America’s great diseases. In no way can anyone say that they have a 
simple solution to this very complicated problem, and it’s going to take the best 
brains and the best of manufacturing know-how and the best of salesmanship and 
education to control it. But we are sure that if these resources are put together in 
the right way, within 10 years we can absolutely predict a reduction of at least 
15,000 deaths annually and probably the control of more than 2 million injuries 
annually, and that’s an amazing contribution. 

Wetpon. The bill which this congressional subcommittee will examine is 
being proposed by Representative Kenneth A. Roberts of Alabama. On the eve 
of these hearings Congressman Roberts spoke to WNEW. 

Congressman Roserts. We believe that the automobile is in interstate com- 
merce and, therefore, Congress has jurisdiction in this field. We believe also 
that the Federal Government is in a better position to lay out the guidelines of 
legislation because we have precedents of the Food and Drug Act, of safety 
devices on airplanes, on railroads, steamships, and all of these things are proper 
subjects of Federal legislation. 

WELDon. Behind this congressional hearing is a big question: Will the public 
be willing to buy cars which emphasize safety or will advertising about safety 
scare the buyers away? 

More than just manufacturers in Detroit are concerned with this question. If 
Detroit doesn’t sell its cars, everybody suffers, from the man who makes steel, to 
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the man who sells real estate. At this moment in Detroit, according to the same 
article I quoted earlier from Reporter magazine, “Safety Is a Dirty Wopq» 
But Congressman Kenneth A. Roberts doesn’t think it has to be. 

Congressman Roserts. They have opposed this type of regulations anq 
therefore, I teel that the public interest demands that something be done in this 
field to give the American public a safer vehicle, a better package in which to ride 

We.pon. I understand, Congressman, that the opposition of the auto many. 
facturers so far is based on their finding that this emphasis on safety devices hurts 
sales. Do you think that the two can be reconciled? 

Congressman Roserts. I believe that their attitude is not proper because | 
believe that safety features could be built into automobiles as standard equipment 
and yet not detract from the beauty, nor detract from the style of the car. 

WeE.pon. Do you think these hearings will try to convince the manufacturers 
of this point? 

Congressman Roserts. I believe so. 

We.pon. And do you think that you will succeed? 

Congressman Roberts. I am taking the attitude that I am going to do my part 
and that my conscience will be clear. Whether the bill passes or not will depend 
on the support given it by the American public. 

WeE.pon. In the end, of course, and certainly for the time being, the question of 
safety goes back to one man or woman at the wheel of one car and other men and 
women at the wheels of other cars close enough to yours to make vou stop suddenly 
or twist your tires off the road. Assuming, that is, that you yourself are driving 
as carefully as you can. 

By this time, Sunday night, July 5, lives have beew lost in this holiday period 
that started last Thursday. Our reporter, Rudy Ruderman, was at the scene when 
one accident victim was brought to the hospital. 

RUDERMAN. I am standing here at the head of the emergency ramp, 43d Street 
entrance of Grand Central Hospital. It’s a bright, sunny day in Manhattan, but 
for the man that was carried in here on a stretcher just 5 minutes ago, it’s a gloomy 
day indeed. He may never see the sun again. 

He was a passenger in a ¢ar, the police tell me, that crashed into an abutment 
on East River Drive around 5lst Street. The impact hurled him through the 
windshield. As he was brought by me on this ramp, I could see the blood still 
streaming down his face—his eyes, his head apparently cut, cut brutally. 

With me is driver Donald Scott. Would you tell us about this accident that 
we are just talking about? 

Scorr. There were five people involved in this accident—going about 80 miles 
an hour, bounced off one of the stanchions and as she bounced, she rolled over. 
The whole top of the car was sheared off from the impact. The bodies were so 
mangled they actually burst. The medical examiner said there was even gravel 
in their heads from the sliding of the car. They must have slid at least 50 feet. 

It was a very gory sight, one of the worst I have ever seen. Plain stupid. 
They got 3,000 pounds of killer in their hands—especially liquored up, just a 
little bit these holidays—and they are out killing themselves and others. 

Wewpon. It is now almost 8 p.m. this Sunday night of the July 4 weekend. 
A little more than 20 minutes ago I told you that the official predictions of death, 
those terrifying accurate glimpses of the future, seem to guarantee that one of 
you, who might have been listening to me at the start of this program, would 
by this time be dead behind the wheel or slumped against a tree along the road. 

There was nothing subtle about our intention in doing this program. It was 
to scare you—scare you into finishing your trip home just a little more carefully, 
maybe a little more slowly if the road ahead should open up a bit, maybe a little 
more aware of the other cars on the road ahead of you, behind you, alongside you 
or coming from the otner direction-—maybe a little more aware of the children 
who might be going home in your car and other cars on the road—maybe a little 
less likely to drive in case you are tired or a bit drunk or mad at your wife or 
badly sunburned. 

Chances are you will get home safely tonight. I hope so. But if anything you 
have heard in the last 25 minutes sticks with you, it may increase your chances of 
always getting home safely. 

This is Martin Weldon. ‘News Closeup’’ was presented by the News and 
Special Events Department of Radio Station WNEW in New York. 


Mr. Gorpon. Fine. And there is just one thing I would like to add, 
not as a representative of WNEW, but personally, because of a very 
keen personal interest in highway safety and having done some work 
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in connection with this in Maryland, the State of which I am a resident, 
| would like to say that one of the problems that our State faces, as 
many States do, is the problem of adequate money to maintain high- 
way patrol systems. That is a constant fight, as you all know, in every 
State legislature, and this is a personal thought, but with the Federal 
Government spending hundreds of millions of dollars annually to help 
States build highways, perhaps this subcommittee, in time, may give 
some consideration to the Federal Government also contributing 
money to States so that they can maintain stronger highway patrol 
forces—in other words, paying a pro rata cost to the States for their 
own State police systems, helping them overcome this economic bur- 
den which results in an inadequate number of highway patrolmen, 
especially on the interstate highway system. ' 

Mr. Roserts. Thank you, Mr. Gordon. I would like to certainly 
commend you and your organization for your interest in this problem 
of highway safety. I hope your program has had its desired effect 
on the people who tuned in on your program. 

Mr. Gorpon. Thank you, sir. 

Mr. Rozserts. That concludes the hearings for today. 

I might say that if you can attend tomorrow, you will be interested 
to know that we have some very interesting witnesses who will ap- 
pear. Mr. Hugh DeHaven is one of the pioneers in this work, and 
probably has done one of the outstanding jobs in the country and has 
made many fine contributions in the field of aviation safety. 

Dr. Wright, of Cornell University, will also appear. Mr. DeHaven 
is also from Cornell. 

Colonel Stapp has done fine work for the Air Force, and is probably 
known as the fastest human being. He will be here to testify to- 
morrow. And I believe also Prof. James Ryan, of the University of 
Minnesota, will also testify tomorrow. 

The Chair would like to note the presence of a former staff member 
of the special subcommittee on traffic safety, Mrs. Nancy Henderson, 
who did such a fine job for us during the time we were privileged to 
have her services. 

This will conclude the hearings for today, and we will stand in 
recess until 10 a.m. tomorrow morning. 

(Whereupon, at 4 p.m., the subcommittee recessed, to reconvene 
at 10 a.m., Thursday, July 9, 1959.) 
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THURSDAY, JULY 9, 1959 


House or REPRESENTATIVES 
SUBCOMMITTEE ON HEALTH AND SAFETY OF THE 
CoMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
Washington, D.C. 

The subcommittee met pursuant to recess, at 10 a.m., room 1334, 
New House Office Building, the Honorable Kenneth A. Roberts 
(chairman) presiding. 

Present: Representative Roberts (presiding), Rogers of Florida, 
Brock, Schenck, and Devine. 

Mr. Roserts (presiding). The subcommittee will please be in 
order. 

The first witness today is Mr. Hugh DeHaven, who has had a long 
and continuous record in the field of safety. And the subcommittee 
is quite fortunate, I think, in having Mr. DeHaven before us. He was 
the founder of the Cornell automotive crash injury research project. 
And many years ago, he advanced the theory that we ould save 
many lives and probably, avoid many injuries through better safety 
methods. I think we are, indeed, fortunate in having Mr DeHaven 
with us today. 

Will you come around and take the witness chair. 


STATEMENT OF HUGH DEHAVEN, FOUNDER OF CRASH INJURY 
RESEARCH AND FORMER RESEARCH ASSOCIATE (RETIRED), 
DEPARTMENT OF PHYSIOLOGY, CORNELL UNIVERSITY 
MEDICAL COLLEGE, NEW YORK, N.Y. 


Mr. DeHaven. Mr. Chairman and members of the Subcommittee 
on Health and Safety, testimony is to be presented here today on the 
question: “‘Can people be packaged for transport in a manner assuring 
a better degree of protection against injury and death than is provided 
by our present vehicles of transportation?” Although the subject of 
immediate concern is passenger automobiles, I believe the purposes 
of this hearing will be served if briefly I review the original work 
accomplished during World War II at Cornell University Medical 
College, under the auspices of the National Research Council, with 
research grants from the Office of Scientific Research and Develop- 
ment. 

Before forma] sponsorship of crash injury research by Cornell, 
initial investigation had been made of the tolerance of human tissues 
and skeletal structures to force associated with violent deceleration 
which occurred when the human body hit structures in free-fall 
accidents and suicide jumps. These early investigations preceded 
the complex and carefully controlled experiments of Col. John Stapp 
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and led to the massive statistical studies now compiled by crash i injury 
research of Cornell University. 

In 1942, I prepared compilation of free-fall cases which appeared in 
the Bulletin of War Medicine, published by the American Medica] 
Association, under the title ‘Mechanical Analysis of Survival in Falls 
From Heights of Fifty to One Hundred and Fifty Feet.” These 
cases which, to the uninformed public, appeared to represent miracy- 
lous escapes from death, showed that the amount of force which the 
human body could tolerate had been grossly underestimated. 

Three principal factors, other than the amount of force itself, get 
up the criteria for survival: First, the duration and magnitude of the 

peak force; second, the distribution of the force over large body areas; 
third. the onset, or rate of change, of force. Within the limits set by 
these conditions, the human body can tolerate a force of 200 times the 
force of gravity. 

Under favorable conditions, this means that the human body is 
capable of withstanding peak loads of as much as 30,000 pounds 
without fatal injury. On the other hand, it is known that as little as 
5 pounds of force, under certain conditions, can produce death. Thus 
it appears that injuries, whether in free falls in aircraft or automobile 
accidents, are not the simple product of force alone. Injuries, it 
becomes clear, are strongly influenced by the manner in which the 
force of an accident is applied to the body. 

When the crash injury research project was founded in 1942 the 
details of many aircraft accidents were analyzed through cooperation 
with the Civil Aeronautics Board. Light- plane accidents, in particu- 
lar were studies not so much from the point of view of what caused 
the accident but primarily to find what caused the injuries. In many 
of the light-plane accidents we studied, the aircraft, including cockpit 
structures around the pilot and passenger were demolished while re- 
lated injuries were trivial or moderate. In other accidents where the 
aircraft was substantially intact, injuries were fatal. 

Case after case demonstrated that except in accidents of extreme 
severity, there could be no predictable association between damage 
to the aircraft, or accident severity, and damage or injury to persons 
involved. Pilots were killed in accidents which left cockpit structures 
intact, others escaped injury in accidents which totally demolished 
the plane. 

Based on findings in these aircraft studies, a scientific paper was 
read in 1944 before the American Society of Mechanical Engineers— 
and subsequently was published under the title, “Mechanics of Injury 
Under Force Conditions.” This paper presented early findings of the 
project, and commented on engineering improvements which would 
mitigate injury by improved design practices. Thus, in 1944, we 
again documented the fact that, from a continuing analysis of acci- 
dents and injuries, could come fundamental concepts in the art of 
passenger protection which later came to be known as concepts for 
packaging the passenger. As the vears went by, it became increas- 
ingly apparent that rates of injury, and the severity of injuries, could 
be varied by engineers through modifications in the design of objects 
most frequently hit by people, in accidents. 

These light-plane crashes also demonstrated very clearly that safety 
had to deal with two problems: First, to prevent accidents, and 
second, where this was not possible, to make every reasonable effort 
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to prevent, or at least to moderate, exposure to injury. In crash- 
injury research, we analyzed every accident from two points of view: 
The first involved the vehicle when it strikes some object, and the 
second involved the occupants when they struck the vehicle. As 
some of the components evaluated in these aircraft studies closely 
resembled structures such as steering wheels, instrument anels, 
seats, doorposts, and windshields in automobiles, additional facts 
vital to today’s hearings were established. In light planes, we ob- 
served that chances of survival and modification of injury could be 
engineered, and good results reasonably expected in accidents at 
speeds of 50 to 70 miles per hour whereas it was estimated that approxi- 
mately 70 percent of the accidents in automobiles occurred at speeds 
of 50 miles per hour or less. By 1950, the need of tackling the injury 
problem, to increase safety in the automobile by providing designed 
protection, became a clear necessity. . 

Therefore, in 1952, crash-injury research to study relationships 
between injury and design factors in automobiles was undertaken at 
Cornell. By this time also, detailed aspects of the principles of 
passenger packaging had been discussed, in a paper entitled, “Accident 
Survival—Airplane and Passenger Automobile,’”’ presented to the 
Society of Automotive Engineers. In this paper, the basic details 
for simple packaging did not differ, in their essentials, from the 
following simple principles successfully employed by packaging 
engineers for the protection and safety of all valuable objects in 
transit: 

1. A package containing valuable objects should be designed so as 
not to crush in on the contents under conditions of moderate force 
normally encountered in transport. 

2. The package should not burst open and spill out its contents. 

3. The contents should be firmly anchored so as not to be dashed 
against the inside of the container or package. 

4. The interior of the package should be provided with shock- 
absorbent material at points where the contents might be damaged 
by striking against the container. 

As these principles began to guide engineers in the modification of 
aircraft design, important changes were observed in injury patterns, 
and the basic principles for improved packaging of passengers soon 
became a part of the design specifications used by many aircraft 
manufacturers. The CAA established the required strength of seat 
belts to hold passengers securely in place, and seat anchorages were 
strengthened. Design components within the striking range of occu- 
pants were modified or relocated, to moderate or eliminate structures 
identified as common causes of injury. Cockpits and flight instru- 
ments were redesigned or shielded to eliminate recognized hazards. 
Commercial aircraft accidents still are being investigated and recon- 
structed by trained teams of crash-injury researchers whose dual 
objective is to identify structures which caused injury, or give un- 
usual protection, in order to provide reliable data to guide engineers 
in safer design. 

Steering wheels molded to conform to and support—instead of 
puncture—the human chest have become common; protruding objects 
on instrument panels have been recessed, and instrument panels 
designed so that the panel can yield and support the head instead 
of smashing it. In transport-type aircraft, the backrests of seats 
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now are constructed of ductile metal, heavily padded, and are hinged 
to fly forward beyond the range of the passenger’s head and neck. 
The result, in terms of survival in present-day aircraft, is a matter of 
record. 

Much of the basic knowledge, accumulated in these early years at 
Cornell, has been expanded and resubstantiated by research grou 
at other universities, as well as in the Army and the Navy. I would 
like particularly to refer to the unusual and magnificent work of my 
friend and colleague, Col. John Stapp, and others in the Air Foree, 
and also to the work of my former associate and current successor, 
John O. Moore, and his associates at automotive crash injury research 
of Cornell University. 

I am pleased and proud to note that the area of research inaugu- 
rated some 18 years ago at Cornell is being expanded by an ever 
greater number of independent scientists and engineers, dedicated to 
the future control of needless death and excessive injury in trans- 
portation, through improved safety engineering. 

Since several of these contributors to current progress will appear 
before you to speak for themselves, I shall leave it to them to testify 
on developments during the years since my retirement from this field 
of research. 

Thank you. 

Mr. Roserts. We are, certainly, delighted to thank you for that 
wonderful statement. And, also, to thank you for the fine contribu- 
tion that you have made through the years in this field. 

If the safety idea you made available 17 years ago had been used 
all during this time, how many lives could have been saved? 

Mr. DeHaven. Mr. Chairman, that is a really difficult question. 
First of all, I do not think we had all of the information 18 years ago 
that we have now. We had clearly defined precepts. We made some 
very good guesses, but aircraft in those days were not modified and 
automobiles in those days would not have been modified on the 
strength of the information which we had at that time. So I do not 
believe that we can go back to the very beginning and make an esti- 
mate. 

Mr. Roserts. This concept was first published in 1942; is that 
correct? 

Mr. DeHaven. The initial basic concepts were published then, 
that is, the conclusions drawn from those free-fall cases were published 
in 1942. 

Mr. Roserts. In the field of modification of cockpits, was that 
your first work? 

Mr. DeHaven. Yes. 

Mr. Roserts. I have before me the paper that was published by 
you called “Mechanical Analysis of Survival of Falls from Heights of 
50 to 150 Feet.’’ I believe that was reprinted in 1942. And I shall 
not try to read the entire paper, but I am going to ask the permission 
of the committee to print this in the record. 

On page 11, you arrived at this conclusion and I quote: 


The human body can tolerate and expend a force of 200 times the force of 
gravity for brief intervals during which the force acts in transverse relation to 
the long axis of the body. 

It is reasonable to assume that structural provisions to reduce impact and 
distribute pressure can enhance survival and modify injury within wide limits in 
aircraft and automobile accidents. 
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In the first sentence where you say it can withstand 200 times the 
force of gravity, I would like to have you comment on that. 

Mr. DeHaven. Mr. Chairman, what aspect of this statement 
would you want me to comment on—how the conclusion was reached? 

Mr. Rozserts. Yes. 

Mr. DeHaven. The conclusion was reached by very careful study 
and documentation of free-fall cases in which the velocity of the bod 
could be estimated very closely and without question. And in which 
the stopping distance of the body when it struck an object could, 
also, be closely measured. 

The most favorable condition for this would be a case in which a 

erson jumped and landed flat on the ground, that is, falling from a 
height of, say, 100 feet, because the velocity of the body at that time— 
at the time of impact—could be very closely estimated and the 
distance of the deceleration could be very closely measured by the 
marks that were left in the ground. 

You will observe that the ground, normal lawns such as we know of, 
struck by the body under a condition like that leaves an imprint which 
is almost the same as forcing a coin into a piece of putty or clay. So 


‘ that the depth of the mark in the ground is the total distance to which 


the body is stopped. From these two known factors, the average 
deceleration can be closely estimated. 

And it is in cases of this kind that we were able to establish beyond 
any question that I think has been since raised that the human body 
could tolerate a force of 200 times the force of gravity for a brief 
interval. 

Mr. Roserts. In your work at Cornell many innovations were 
developed in the field of safety. Would you tell us some of these 
ideas which have been accepted and incorporated in automobiles? 

Mr. DeHaven. In automobile design? 

Mr. Roserts. Yes. 

Mr. DeHaven. I believe that based on the findings of the crash 
injury research project at Cornell and through the study of a large 
number of automobile accidents, the design of the steering wheel today 
you see in most modern cars is recessed—and the rim is quite strong. 
In some of the older cars, the rim was not strong and the hub was 
pointed and sometimes stood above the rim of the wheel. So that 
under conditions of force of an accident which are very severe, the 
chest inevitably was going to be damaged if the body was thrown 
against the wheel. This is one marked improvement of design. 

I do not believe it has gone as far as it can go, nor do I think it will 
go as far as it will go, as evidence accumulates as to the effectiveness 
of this design. 

Mr. Roserts. I believe from our visit to Mr. Moore’s project in 
New York that we learned study was being made there from statistics 
being gathered with the cooperation of various State public safety 
groups and public health groups. I would like, if you would, if you 
could tell us a little bit about that project? 

a About the crash injury research project as it is 
oday 

Mr. Roserts. Yes. 

Mr. DeHaven. It is most unfortunate Mr. Moore cannot testify 
on these things because I have been in retirement now and a rather 
perfect form of retirement for 5 years. 
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Mr. Roserts. You were the man who started it. I realize M; 
Moore has carried on since then. But just tell us a little bit abou 
how that was started and how these statistics were gathered for the 
record, if you will? 

Mr. DeHaven. The same procedure that was used in the invest. 
gation of light plane accidents was followed or has been followed jp 
the gathering of data for crash injury research analysis in automobiles, 
This means that at the accident, the State trooper who has been 
schooled and educated in this new aspect of investigation is required 
to photograph the car from the front and from the sides and from the 
back. He is required to give his most careful estimate of the speed 
that the car was going before the driver recognized that an accident 
was imminent; in other words, there is a difference between the speed 
that the accident occurs at from normal statistical point of view; in 
other words, I am going 60 or 80 miles an hour, which is way beyond 
the law, so the trooper estimates this car was traveling 80 miles an 
hour. He then judges the length of the braking skid marks on the 
roadway. 

And from these and from his overall experience in accidents, he 
judges that this car hit an object or another car at 50 miles an hour, 
In other words, the distance of sliding and braking from 80 miles re- 
duced the impact speed to 50 miles an hour. 

He then fills in the chart, showing when this car struck, that it 
skidded, so that the impact to the car was, say, 2 o’clock in the for- 
ward right corner of the car and that the force acted on the car in 
that direction. 

These facts govern the direction in which the occupants are going 
to be thrown both by the direction that they were traveling, by the 
spin of the car, and various other things. 

He gets the age and the weight of all the persons involved. 

He gets and completes a form as to where they were sitting in the 
car, the driver in the left front seat, the passenger in the right front 
seat, and the child, let us say, or two children in the rear. 

He then either through marks on the structure or through experi- 
ence or normal commonsense or judgment makes an estimate of what 
these people were thrown against. And he completes a form which 
would be too tedious to go into greater detail than this now, and turns 
it over to his superiors who, in the meantime, have been in coopera- 
tion or obtained the cooperation of the physicians who attended the 
victims of this accident. And these physicians, in turn, complete a 
chart that shows the outline of the body, marking that there was ex- 
treme damage to this part of the head and to three or four ribs on 
one side of the chest, and maybe one broken ankle, and was there any 
external evidence of internal injury. And all of the medical data is 
pertinent to this study. 

And these medical charts are then combined with the accident form 
and sent to Cornell Medical College, where they were in those days, 
and analyzed and reduced to a system of puncheard coding, and in 
turn reduced to a punchcard. So that as the data has increased in 
volume, it has been possible to run punchcards on thousands of 
people through the IBM machines to find out where there is 4 
frequency or repetition of injury in certain types of accidents due to 
certain objects. 

Does that, Mr. Chairman, outline it? 
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Mr. Roserts. Yes, sir. What are some of the conclusions that have 
been reached by a study of this data with reference to whether or not 
this national health problem is a controllable problem? 

Mr. DeHaven. The conclusion, Mr. Chairman, I believe of all 
those involved in this study and, also, by automobile manufacturers 
and engineers who reviewed the data from this study, the conclusion 
is inescapable that immense modification in the severity and frequency 
of injury, especially in moderate and low-speed accidents, anything 
less than 40 miles an hour, can be achieved through rather simple 
modifications and provisions of safety design. 

Mr. Roserts. I recognize that there is some difference of opinion 

as to the conclusion that has been reached at Cornell as to the chance 
of survival of the occupants if they remain inside the vehicle. Would 
you elaborate on that a little bit? 
“ Mr. DeHaven. I do not have the statistics on this. It can be 
provided, I believe, rather quickly. It was found that in very mod- 
erate accidents people were being ejected from the car and striking 
the heads against fire hydrants or telegraph poles and curbstones or 
what not, or being run over by vehicles, either their own or other 
vehicles in the area, simply because they were spilled outside of the 
package. And in days when I was connected with the project, I 
know for a fact that there was one automobile that happened to be 
owned by a safety engineer at Douglas Aircraft, which car, if you 
just put the front wheel up on the curb, the doors would pop open. 
In other words, the latches for holding the door in those days were 
designed solely for static conditions. If the car was exposed to any 
torsional stress or stress of any kind, the doors would open. And 
he felt, I remember, that this was highly dangerous to the members 
of his family and made some personal provisions to keep the doors 
closed in case of moderate accidents. 

Mr. Roserts. Did that study lead to the adopting of the better 
type of door latch by the industry? 

Mr. DeHaven. Very definitely. I believe that the industry would 
be more than willing to admit that the crash injury research project 
had served them very valuably in determining the frequency and the 
danger of this particular hazard. 

Mr. Roserts. I believe that it is fair to say that all segments of 
the industry at this time are equipping their vehicles with a type of 
door lock that prevents the doors from opening and spilling out the 
occupants on impact. 

Mr. DeHaven. There has been a very marked improvement again. 
Again, I doubt that the improvement today is the end of the achieve- 
ment. Looking forward to another 5 and 10 years in crash industry 
research, observing in the future accidents, that this door lock can be 
improved, that is, the modern door latch can be further improved, I 
have no doubt that the manufacturers will go along with it. 

Mr. Rorerts. Thank you very much, Mr. DeHaven. 

Any questions? 

Mr. Brock. I want to compliment you on the very fine statement 
this morning. I believe that you made the statement that we could 
lessen the accident and death toll by a simple modification of design. 
You further stated that we needed, probably, further improvements 
in the door locks. Would you enlarge on this statement that you made 


as to a simple modification of design, further than the changing of the 
door locks? 
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Mr. DeHaven. It has been my opinion for many years, sir, that 
we are putting into automobiles an instrument panel that has the 
characteristics that are not too different, so far as the head and face 
are concerned, from a steel beam or an anvil, if you wish. In other 
words, the instrument panel in most cars today is not so shaped and 
so designed as to give real protection for children or for people in the 
right or middle front seat. The instrument panel is a target for the 
body. It is, particularly, I believe, a target for the head if the safety 
belt is worn, and it should have the characteristics of a metal waste 
basket or an empty 5-gallon tin or a wicker chair or something sim- 
ilar—it should have safety characteristics instead of presenting a 
hazard for the occupant. Cars now are being built almost entirely 
for style and appearance. j 

The headroom is insufficient to give much protection in an accident. 
I was in a car, a taxi yesterday, and the headroom of the people in the 
front seat was something like 1 inch or an inch and a half. And really, 
there was no padding or anything under the masking material that was 
used. In a rollover or turnover, they would have been exposed, the 
person in that car, inevitably to a great deal of injury. 

The forward area just over the windshield now is so low that there 
isn’t any room to put any padding in there. I believe that other 
witnesses today will testify that that area which is known as the header 
strip is a prime target for people’s heads in accidents. And it is a 
totally unshielded area. 

Mr. Brock. Would you recommend that seat belts be made stand- 
ard equipment on all automobiles? 

Mr. DeHaven. I do not believe if they are put in as safety equip- 
ment that people, that large numbers of people, will use them. I 
think, possibly, it would be the odd person, perhaps, as many as 1 out 
of 50, maybe, perhaps only 1 out of 100, that would automatically and 
conscientiously use a safety belt because it was a safety device. 

The automobile industry gave the public a good opportunity to buy 
and install safety belts and were greatly disappointed at the public 
reaction. The reaction is peculiar. It is not too different than it is 
in an airplane. And I think all of us will admit that we will get into 
an airplane and we either will neglect or forget to wear our safety belt 
unless the hostess comes along and asks us to put it on. 

I have a feeling, however, that if attachment points were available 
for seat belts in automobiles and if through a well-designed publicity 
campaign someone with a lot of apparent knowledge, I mean the chap 
with the white coat on and the mirror and the stethoscope found that 
safety belts reduced the fatigue driving by 85 percent or decreased a 
woman’s waistline about 2 percent, or held me in better position as 
I was driving, then I think that 85 percent because of the comfort 
or 95 percent because of safety, we would see the safety belt turn into 
very widespread use. This would have to be done by what is com- 
monly known as good advertising and good public relations. It 
would have to be done adroitly and done well. But I can perceive 
that this is a possibility. 

But without attachment points, this would never happen, because 
to engineer an effective safety belt into an automobile requires basic 
structural considerations when the car is built. Anything else, as 
Mr. Stieglitz, who will testify here later, said this morning that “wear- 
ing rubber gloves is not a good cure for a leaking fountain pen.” 
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Mr. Brock. You further stated-this morning that the steering 
wheel is now recessed, which is fine. I concur in that. But you 
stated that the steering rim is made rigid. Would not it be better 
if this steering wheel and the support would disintegrate at a certain 
amount of impact—would we not lessen the danger of chest injury? 
Then we would have to worry about the head and face, but it would 
lessen the danger of head injury, would it not? 

Mr. DeHaven. Well, I think that a = steering wheel does cut 
the rate of exposure to head injury—I mean serious head injury. 
The rim does bit you in the nose and give you a black eye, but I 
mean, actually, hitting the forward structure with the head, the 
steering wheel in aircraft and automobiles has done some remarkable 
protecting and can do so. : 

In aircraft, we came up with a steering wheel which has very mar- 
velous characteristics for protection. It was a cast ductile aluminum 
wheel. The rim was closer to the chest than the palm of the wheel 
which went into the control or push-pull tubes. And when this wheel 
was struck by the chest, it was designed to yield under 650 pounds. 
As the rim went down, the palm began supporting the chest on rather 
a wide area. And we have had quite a few pilots bring their wheels 
into the project office and show what their chest had done to the 
wheel without any damage to the chest at all—and in accidents in 
which the exposure to injury was high. 

When this wheel was first incorporated, it was a beautiful wheel, 
but the juncture between the push-pull tube and the wheel was not 
well engineered. And I remember specifically one accident in which 
the pilot’s chest was beautifully supported by the wheel, but the pas- 
senger hit the wheel in such a way as to break the wheel off the 
shaft and was impaled on the shaft, which again gets back to the 
fact that you cannot improvise safety. In other words, the integral 
assembly should have been designed for safety instead of just the 
control wheel put onto any old type of shaft. 

Getting back to your question, I do not believe we have to go that 
far. I think, of course, within all consideration of research, we have 
to at this moment, at least, perceive there is considerable degree of 
moderation. And I cannot conceive of a steering wheel and control 
column in an automobile which would not materially increase the 
cost of the car if it were going to have a hydraulic yield or something 
like that. It would have to be an articulated mechanism. It might 
need some type of maintenance. I am not too sure that this is 
necessary. I know that others do. I would not doubt that someday 
this will come. Whether this should be an immediate consideration 
or not, I rather doubt. 

Mr. Brock. Thank you. 

Mr. Roserts. Any further questions? 

I would like to take time to place in the record the pamphlet 
entitled ‘Mechanical Analysis of Survival in Falls From Heights of 
Fifty to One Hundred and Fifty Feet’’ dated July 1942, and also a 
paper by Mr. DeHaven entitled ‘Mechanics of Injury Under Force 
Conditions.” I believe that was for April 1944. “And, with no 
objection, they will be made a part of the record. 

(The two documents are as follows: ) 


43776 O—59——_9 








Mechanical Analysis of Survival in Falls 
From Heights of Fifty to One 
Hundred and Fifty Feet 


HUGH De HAVEN 
Research Associate, Department of Physiology, Corneil University 
Medical College 
NEW YORK 


Reprinted from War Medicine 
July 1942, Vol. 2, pp. 586-596 


Copyricut, 1942, By 
AMERICAN MEDICAL ASSOCIATION 
535 Nortn Dearporn STREET 
Cutcaco, Itt. 


Printed and Published in the United States of America 
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Reprinted from War Medicine 
July 1942, Vol. 2, pp. 586-596 


Copyright, 1942, by American Medical Association 


MECHANICAL ANALYSIS OF SURVIVAL IN FALLS 
FROM HEIGHTS OF FIFTY TO ONE 
HUNDRED AND FIFTY FEET* 


HUGH De HAVEN 
Research Associate, Department of Physiology, Cornell University 
Medical College 
NEW YORK 


During the interval of velocity change in aircraft and automobile 
accidents many typical crash injuries are caused by structures and objects 
which can be altered in placement or design so as to modify the large 
number of severe and constantly recurring patterns of injury in these 
accidents. In order conscientiously to approach some of the engineering 
problems encountered in reduction of the potential injury hazards of 
windshield structures, seats, instrument panels, safety belts, etc., it was 
necessary to have some understanding of the limits of mechanical strength 
of the human body. 

The objective in studying the physiologic results of rapid decelera- 
tion in the following instances of extraordinary survival—after free fall 
and impact with relatively solid structures—was to establish a working 
knowledge of the force and tolerance limits of the body. On the basis of 
these data certain engineering improvements can be considered for aircraft 
and automotive design. 

Loss of pilots through injury due to the increased landing speeds 
of military planes has become more and more frequent; this loss and 
the ever present toll by accident in the automotive field are matters of 
grave national concern. Injuries in these fields are mechanical results 
stemming from localized pressures induced by force and applied to the 
body through the medium of structure. It is an axiom in the mechanical 
arts that modification of cause will change results, but the nature and 
the degree of structural alteration to modify injury to human beings 
effectively depend on the reactions of the body to abrupt pressure and 


* My interest in the mechanics of injury and safety design dates from experiences 
in the Royal Air Force during the last war. Observations made at that time, 
during investigation of air crashes, gave strong indication that many of the traumatic 
results of aircraft and automobile accidents could be avoided. Structures and objects, 
by placement and design, created an inevitable expectance of injury in even minor 
accidents. Occasionally, however, accidents apparently having every fatal character- 
istic would occur without causing physical injury. Detailed evidence of apparently 
miraculous survival in the instances of free fall described here, indicates the strength 
of the body under conditions of extreme force closely paralleling those encountered in 
many severe automobile and aircraft accidents. 
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its distribution. The strength of human anatomic structure and its 
tolerance of pressure increase are centrally important elements in any 
proposed increase of safety factors through engineering effort. 

Obviously, if the body could tolerate pressure within only narrow 
limits, few improvements would be worth consideration, since the force 
and resulting pressure of a severe crash are at best formidable. Evidence, 
on the other hand, that the body can tolerate the force of an extreme 
crash—without injury—would indicate that (1) extreme force within 
limits can be harmless to the body; (2) structural environment is the 
dominant cause of injury; (3) mechanical structure, at present respon- 
sible for recurring injury, can be altered to eliminate or greatly modify 
many causes and results of mechanical injury, and (4) the greater the 
evidence of body tolerance of force and pressure, the wider the possi- 
bility for considering engineering improvements. 

Evidence of the extreme limits at which the body can tolerate force 
cannot be obtained in laboratory tests for obvious reasons, nor can it be 
gained satisfactorily from most aircraft and automobile accidents, because 
the variables of speed and angle are difficult to appraise. Estima- 
tion of the exact speed of a crash is difficult under most conditions. Also 
relative movements during structural demolition generally make it impos- 
sible to know the position of the body at the time the injuries were 
sustained and whether the head or some other injured part overtook 
the structure before it came to a stop or after it had stopped. In these 
circumstances, the speed, deceleration, impact and force of the body and 
their relation to the structure can seldom be fixed. 

With the thought of overcoming many of these difficulties and in 
order to observe physiologic reactions to force under more simple con- 
ditions, a study of cases of free fall was undertaken. In several of the 
cases outlined here speed of fall, striking position, deceleration and rela- 
tion of resultant injuries to structure could be determined with great pre- 
cision. Other cases are included because of some specific interest or 
because they-are relevant to the cases in which the evidence is clear. 

The material is presented with the hope that additional instances of 
force survival may be closely observed and recorded in order to further an 
understanding of the strength of the body and the type of structure, 
position, etc., contributing to force survival. 

It is, of course, obvious that speed, or height of fall, is not in itself 
injurious. Also a moderate change of velocity, such as occurs after a teri 
story fali into a fire net or onto an awning need not result in injury, but a 
high rate of change of velocity, such as occurs after a ten story fall onto 
concrete, is another matter. Between these two extremes lies important 
evidence of physiologic force tolerance. 
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In using expression “free fall” a fall free of any obstruction other than 
that encountered at its termination is implied. 

The word deceleration and its derivative decelerative are used in 
preference to negative acceleration, etc.; “velocity at contact,” is pre- 
ferred to “impact velocity.” 

The force of gravity—denoted by the symbol g—is used as a measure 
of the force of a positive or a negative acceleration. 

A deceleration exerting a force one hundred and fifty times the normal 
pull of gravity on a body will increase its normal weight one hundred and 
fifty times during the time this increase of force acts. Thus, a force 
of 150 g acting on a man normally weighing 150 pounds (68 Kg.) would 
increase his apparent weight to 22,500 pounds (10,200 Kg.) during the 
force interval. This increase of force—and weight—would be dis- 
tributed over, or applied to, his body as pressure in areas of contact 
dictated by resisting structure. 

The velocities reached in the following cases of free-fall are estimated 


from the acceleration equation v = \/2 gs, in which the falling object is 
accelerated by the force of gravity in a vacuum—v being the velocity, 
g the value of gravity in the acceleration (32 feet [976 cm.] per second 
per second) and s the distance fallen. 

Deductions in velocity made on account of the resistance of the air 
are rather arbitrary and are estimated on the basis of weight, clothing 
worn and whether the body was observed to be falling head first, flat 
or with a tumbling motion. The higher distances of fall are based on an 
Air Corps technical report.’ 

The estimated forces of deceleration are made from an inversion of 
the equation for acceleration, v? = 2 gs, in which s equals the distance 
in feet through which a known velocity is decelerated. The resultant 
expression of decelerative force in pounds must be divided by the force 
of gravity factor (32 feet per second per second) to give the increase 
times normal gravity. 

Minor contusions and lacerations have been omitted in referring to 
sustained injuries unless they were of special significance. 


REPORT OF EIGHT CASES 


Case 1.—A woman aged 42, 5 feet 2 inches (157 cm.) tall and weighing 125 
pounds (57 Kg.), jumped from a sixth floor and fell 55 feet (17 meters) onto 
fairly well packed earth in a garden plot, landing on the left side and back. 


Deceleration and Acceleration of Gravity—The deceleration distance was about 
4 inches (10 cm.) as indicated by marks of the body in the earth. The velocity 
at contact was 54 feet (17 meters) per second (37 miles [60 kilometers] per hour), 
and the average gravity increase, 140 g. 

1. Determination of the Rates of Descent of a Falling Man and of a Parachute 
Test Weight, Air Corps Technical Report, no. 2916, in Air Corps Inform. Circ., 
Nov. 24, 1928, vol. 7, no. 628. 
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Injuries —There was no evidence of material injuries or shock. Examination 
of a sample of spinal fluid showed it to be clear and colorless; there were no red 
cells in the urine. There was no loss of consciousness or abdominal tenderness. 


Comment.—The superintendent of the building reached the victim 
immediately after she struck the ground. She raised herself on her left 
elbow and remarked: “Six stories and not hurt.” 


Case 2.—A woman aged 27, 5 feet 3 inches (160 cm.) tall and weighing 120 
pounds (54 Kg.) jumped from a seventh floor window and fell 66 feet (20 meters) 
onto a wooden roof, landing head first with progressive contact of the shoulders 
and the back. 

Deceleration and Acceleration of Gravity—This woman broke through a roof 
of % inch (2 cm.) pine boards which were supported on 6 by 2 inch (15 by 5 cm.) 
beams 16 inches (41 cm.) apart and landed lightly on the ceiling below. Velocity 
at contact was 60 feet (18 meters) per second (40 miles [64 kilometers] per hour). 
The average gravity increase was unknown. A hole approximately 16 by 16.5 
inches (41 by 42 cm.) was sheared in the roof by the force of the fall. Three 
of the 6 by 2 inch beams were broken. 

Injuries.—The scalp was lacerated (occiput), but there was no evidence of other 
head injuries. The victim suffered abrasions over the dorsal portion of the spine 
and an oblique intra-articular fracture of the sixth cervical vertebra. There was 
some spasticity of the abdominal muscles on the right side. Urinalysis yielded 
normal results. There was evidence of mild shock. 


Comment.—The fall was first known to have occurred when the 
woman appeared at an attic door and asked for assistance. She sat 
up in bed at the hospital later in the day. It is difficult to reconcile the 
structural damage to the beams with the absence of greater bodily injury 
in this case. 

Another case in which injury occurred under similar circumstances 
but in which survival was only temporary is summarized as follows: 


A man fell 121 feet (37 meters), landing in a supine position on a wooden 
roof after having jumped from a fourteenth floor. In this case the roof was 
broken in at one point to a depth of 8 inches (20 cm.), but this point was not 
directly under the area of force. The average force was undoubtedly in excess 
of 200 g. The victim walked away from the spot where he landed. His right 
arm had struck a 12 by 2 inch (30 by 5 cm.) beam and stopped abruptly; the 
torso had continued in movement, with a resultant tearing action in the shoulder 
area. There were other injuries. Death was attributed to severance of brachial 
arteries, hemorrhage and shock. The circumstances in this case are somewhat 
similar to those in case 2, just described, there being no evidence of loss of con- 
sciousness or head injury. 


Case 3—A woman aged 36, 5 feet 4 inches (163 cm.) tall and weighing an 
estimated 115 pounds (52 Kg.), jumped from an eighth floor and fell 72 feet 
(22 meters) onto a fence, face downward. 

Deceleration and Acceleration of Gravity—The distance of the deceleration could 
not be estimated. Velocity at contact was 65 feet (20 meters) per second (44 miles 
[70 kilometers] per hour) with minor gravity increase. 


Injuries —There was no evidence of material injury. 
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Comment.—The victim was seen during the fall and landed “jack. 
knifed” over the fence, which was constructed of wood and wire. The 
fence was broken down part way, and the victim tumbled to the ground. 
She immediately picked herself up and walked to a nearby clinic for first 
aid. In this case, chief interest is centered on the patient’s having struck 
a 1 by 4 inch (2.5 by 10 cm.) board, “edge up,” at the top of the fence 
at 44 miles per hour, without essential injury to chest or abdomen. 


Case 4.—A woman aged 30, 5 feet 6 inches (168 cm.) tall and weighing 122 
pounds (55 Kg.), jumped from a ninth floor, falling 74 feet (23 meters) onto an 
iron bar, metal screens, a skylight of wired glass and a metal lath ceiling: she 
landed face downward, prone. 


- 


Deceleration and Acceleration of Gravity—The decelerative distance must be 
computed in three stages, combined and confused, totaling 45 inches (114 cm.), 
The velocity at contact was 66 feet (20 meters) per second (45 miles [72 kilometers] 
per hour). The average gravity increase was undetermined but was minor except 
in impact areas. 

Injuries —This woman had minor patterned contusions and an H-shaped lacera- 
tion on the forehead from the screen wires. All other injuries were minor except 
in the thoracic area, where there was marked tenderness of the upper ribs on 
the right side near the anterior axillary line, with slight crepitus. There were 
slight rigidity of the left side of the abdomen, contusions of the right side of 
the chest and severe localized ecchymosis 6 cm. above the costal margin. Roentgen 
examination showed fractures of the fourth, the fifth and the sixth rib on the 
right side. There had been no loss of consciousness and only moderate shock. 


Comment.—The fall was witnessed, and there is little doubt that the 
victim struck a heavy iron bar at the termination of the fall, while speed 
was substantially 45 miles per hovr. The contact was in the thoracic 
area, with the resultant injury just described. The bar was T-shaped 
structural iron, 1.5 by 1.5 inches (4 by 4 cm.), 6 feet 6 inches (198 cm.) 
long and weighing 13.5 pounds (6 Kg.) ; one end of it was embedded in 
masonry. The stem of the T was up. There was a fresh, localized bend 
in the bar 13 inches (33 cm.) deep. That more severe chest and other 
injuries were not sustained is. remarkable, especially in view of the 
extraordinary demolition of structural steel and glass resulting from 
the force of this fall. 

The woman immediately sat up, rose to her feet and was helped 
through an adjacent window and given immediate first aid. She was 
admitted to a hospital and made a rapid, uneventful recovery. 

A case in which the conditions of free fall and impact were similar 
is summarized as follows: 


A person fell 100 feet (30 meters) onto a screen with iron supports over a skylight, 
landing face downward and demolishing these structures. Injuries yncluded fracture 
of the seventh, the eighth and the ninth rib on the right side, a right pneumothorax 
and subcutaneous emphysema; there was moderate shock but no head injuries. At 
the end of three weeks the right lung was expanded and the patient’s temperature 
was again normal; recovery was uneventful. 
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Case 5.—A woman aged 21, 5 feet and 7 inches (170 cm.) tall and weighing 
115 pounds (52 Kg.) jumped from a tenth story window, falling 93 feet (28 meters) 
into a garden where the earth had been freshly turned and landing nearly supine 
on the right side and back, with the occiput striking the soft earth. 

Deceleration and Acceleration of Gravity.—The decelerative distance was a 
maximum of 6 inches (15 cm.), according to the marks in the earth, which varied 
for different parts of the body. The velocity at contact was 73 feet (22 meters) 
per second (50 miles [80 kilometers] per hour), and the minimum gravity increase 
was 166 g. 

Injuries —This woman fractured a rib on the right side and the right wrist. 
There was, however, no loss of consciousness and no concussion. 


Comment.—Several people were standing nearby when this patient 
struck the ground. She talked almost immediately and wanted to arise 
but was not permitted to do so. She entered the hospital, where she 
remained for twelve days. The earth in the flower bed where she landed 
had been spaded to a depth of 6 or 7 inches (15 to 18 cm.). The earth 
packed hard under the force of this fall, and the gravity increase was 
estimated to have mounted to more than 200 g toward the end of the 
decelerative movement. 


Case 6—A man aged 42, of unascertained height and weight, fell 108 feet 
(32 meters) from a tenth story window and landed on the hood and fenders of 
an automobile, face downward. 

Deceleration and Acceleration of Gravity.—The decelerative distance varied from 
6 to 12 inches (15 to 30 cm.) for different parts of the body, and impact due to 
inertia of the structure was involved. With a velocity at contact of 79 feet 
(24 meters) per second (52 miles [83 kilometers] per hour) the gravity increases 
were close to 100 and 200 g without inertia and other consideration. 

Injurics—This man sustained a depressed frontal fracture of the skull, but the 
immediate cause of this injury was not determined. He had bounced from the car 
to the pavement. Head injuries observed in like accidents have occurred as a 
result of bouncing from a decelerative structure to a hard suriace. 


Comment.—This patient survived and is now in good health. Unfor- 
tunately, the medical history of the case is not available, but at the time 
of the accident the patient was reported to have sustained no loss of 
consciousness, to have slept well and to have had a good appetite. The 
force was well distributed except in the area where the fracture occurred. 

A case in which the conditions of falling and impact were similar 
is summarized as follows: 


A man fell from the top of a factory building (134 feet [40 meters]), landing 
face downward on the hood and fenders of a car. The force was not well dis- 
tributed in the abdominal area. The lower half of the abdomen (below the 
umbilicus) was strongly supported by the hood of the car; the head and chest 
struck the fender, which was demolished. There were no material facial injuries 
and only brief loss of consciousness, with no other indications of head injury 
from this primary fall. The man bounced from the car to a height of “2 or 3 feet 
(60 to 90 cm.)” and was observed to land head downward on the pavement after 
a fall of about 5 feet (152 cm.). There were frontal scalp lacerations at the hair 
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line related to this secondary fall onto the head, and this, in itself, was considered 
sufficient to cause temporary loss of consciousness. Preliminary roentgen exami. 
nation showed “a line of decreased density extending upward from the orbital plate 
close to the coronal suture.” The upper portion of the abdomen, i. e., between the 
thorax and the umbilicus, received little or no support during the deceleration of the 
speed of this fall, and there was severe shearing stress in this region. There was 
no apparent intrathoracic injury. The patient died twenty-four hours after the 
accident, death being attributed to shock. At autopsy no rupture of major internal 
organs was revealed. 


Case 7.—A man aged 27, 5 feet 7 inches tall and weighing 140 pounds (64 Kg.), 
jumped from the roof of a fourteen story building, falling 146 feet (44 meters) 
onto the top and rear of the deck of a coupe and landing in a semisupine position. 





Deceleration and Acceleration of Gravity.—The decelerative distance varied, the 
extreme depth of the dent in the car structure being 8 inches (20 cm.)—about 5 
inches (13 cm,) where the head and shoulders struck. The velocity at contact was 
86 feet (26 meters) per second (59 miles [94 kilometers] per hour). The gravity 
increase was not estimated because of the unknown factors of relative movement, 
inertia of the structure, action of the car springs, etc. 


Injuries —The patient sustained numerous fractures as follows: compound, 
comminuted fracture of the left elbow; impact fracture of the head and the neck 
of the left humerus; comminuted fracture through the spine of the left scapula; 
compression fracture of the seventh and the eighth dorsal vertebra, and fracture 
through the base of the greater tuberosity of the ischium. He suffered moderate 
shock but was conscious; there were no chest or head injuries. During the first 
week in the hospital the abdomen was distended and the patient vomited, probably 
evidence of some internal injury. In the second week jaundice developed, but 
otherwise recovery was uneventful. The man returned to work two months later, 
when the arm was healed. 


Comment.—The chain of injuries to elbow, shoulder, scapula and 
vertebrae indicates that the left arm was subjected to great force, probably 
before the body was otherwise well supported. It is conjectured that the 
left arm struck the lower sill of the rear window before the rest of the 
body struck and dented the roof structure. The suggestion of internal 
injury may also be related to this abrupt, localized force, or to the 
“steamer chair’’ position in which the general force of the fall was taken. 

A case in which the position of the body at the moment of impact 
was similar is summarized as follows: 


A woman, who jumped from a seventeenth floor, falling 144 feet (43 meters) 
in a similar “steamer chair” position, landed on a metal ventilator box 24 inches 
(61 cm.) wide, 18 inches (46 cm.) high and 10 feet (300 cm.) long. The force 
of her fall crushed the structure to the depth of 12 to 18 inches (30 to 46 cm.) 
Both arms and one leg extended beyond the area of the ventilator, with resultant 
fractures of both bones of both forearms, the left humerus and extensive injuries 
to the left foot. She remembers falling and landing. There were no marks on 
her head or loss of consciousness. She sat up and asked to be taken back to her 
room. No evidence of abdominal or intrathoracic injury could be determined, and 
roentgen examination failed to reveal other fractures. The average gravity 
increase was a minimum of 80 g. and an average of 100 ¢ 
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Case. 8—In this case the history has been reconstructed from a paper by 
Turner, written in 1919 °: 

The victim of this mishap fell from the top of a cliff 320 feet (96 meters) 
high. The face of the cliff was “perpendicular from top to bottom” except for 
a slight projection half way down “which can scarcely be called a ledge for 
it would be quite impossible to obtain a foothold on it.” The beach is described 
as “an ordinary beach with chalk boulders and a little gravel debris.” Turner 
stated: “Some French laborers were at work on the beach at the time and 
two of them noticed a falling object against the white of the cliff, saw this strike 
and bounce from the ledge already described, and hardly realized it was a man 
until he fell on the beach about fifty yards from where they were working.” 

The occurrence could be classed as survival of two falls of 160 feet (48 meters) 
each, the assumption being that the fall was fully checked about midway at the 
ledge. There is no certainty that the fall was free in the first phase, as the man 
may have brushed against the face of the cliff prior to striking the. ledge. 
If one assumed that the fall was free after the man bounced from the ledge and 
if one deducts 50 per cent from the speed of the first 160 foot fall, because of 
retarding action, the resultant speed would be 41 feet (12 meters) per second 
as he passed the midway point, equivalent to a fall from 25 feet (8 meters) above 

The velocity on striking the beach can theretore be regarded conservatively, 
as equaling that of a fall from a height of 185 feet (57 meters)—65 miles (104 
kilometers) per hour, 

Aside from a large tearing wound of the right knee “where a flap of super- 
ficial tissue was torn up on the anterior, external, and posterior aspects of the 
joint,” injuries were largely confined to the scalp where there were “about ten 
wounds, four of which extended down to the bone.” 

There was no apparent fracture of the long bones or intrathoracic or 
atdominal injury. The flap wound was attributed to striking against the ledge 
in passing, the scalp wounds to stones on the beach. The head struck some 
object with sufficient inertia to cause a fissured fracture of the skull, and the 
patient was unconscious for three days. 


“The subsequent progress was remarkably good . . . and the only sign 
of any intra-cranial trouble was . . . slight left facial paralysis . . . with 


inequality of the pupils, the right being the larger. No further symptoms were 
noticed, and even these cleared up in a week or ten days.” 

Turner, in remarking on the comparatively slight nature of the injuries in 
this case, suggested: “It is just possible that an updraught might have got in 
beneath the heavy service great coat and exercised sufficient ‘parachute’ action 
to considerably break the fall.” This, indeed, may have contributed to the result. 

The distance of the decelerative action of the beach and the depth of the 
imprint of the body were not noted. As a decelerative distance of 9 inches 
(23 cm.) after contact with the beach wouid limit the gravity increase to 191 g¢., 
in view of the other cases in evidence survival can more probably be attributed 
to the decelerative factor. 


COM MENT 


Seven cases of free fall are presented in which the height of the fall 
was exactly known and the resultant speed conservatively estimated. 
In estimating the gravitational increases great difficulties stood in the way 





2. Turner, P.: A Fall from a Cliff Three Hundred and Twenty Feet 
High Without Fatal Injuries, Guy’s Hosp. Gaz. 33:27-80, 1919. 
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of exactness. Even in the falls to earth there was variation of the 
decelerative distance of the fall for various parts of the body; the hand, 
for instance, might be stopped in a distance of 2 inches, whereas the 
hips or head might leave a mark 5 or 6 inches deep. In falls to structure 
these conditions were also greatly confused. A head striking a fender ofa 
car after a long fall might leave a material dent or distortion, but where 
the feet struck the fender on the other side there might be only a slight 
mark. 

There can be no doubt that gravity increases occurred greatly in 
excess of those estimated for the cases reported here. In the case sum- 
marized in the comment on case 7, in which the fall of 144 feet terminated 
on a metal ventilator, a typical example is provided of “yield,” or “give,” 
in structure poorly designed for the conditions imposed on it. The 
metal was light and crumpled easily when first subjected to force, but 
as it assumed its final flattened form, extreme force was required to 
crumple or flatten it further. It is probable that its resistance induced 
a gravity increase greatly exceeding 200 g as it took its final form. 

Since the blood weighs about twelve times the weight of an equal 
volume of iron under a force of 100 g and about twenty-five times the 
weight of iron under a force of 200 g, it seemed probable when this study 
was undertaken that some progressive sequence of lesions would occur 
due to hydraulic action of the blood under these excessive conditions. It 
was thought that these lesions would in themselves serve as some evidence 
of the force to which the body had been exposed. Absence of evidence 
of this kind is attributed to the brevity of the force intervals involved in 
the cases studied. 

As distribution and compensation of pressure play large parts in the 
defeat of injury, it is significant that a deep sea diver can withstand 
compensated pressures exceeding 300 pounds (136 Kg.) to the square 
inch on his body without injury. The pressure. rise in the cited cases 
of velocity change was not high, but it was abrupt and was sustained on 
one side of the body only. Absence of greater injury in the pressure areas 
or at their edges and larger indication of bursting effect and injury by 
distortion is noteworthy. 

Two of the cases summarized, relate to pure deceleration; 2 repre- 
sent extensive structural demolition with survival injuries, and 2 others 
relate to striking specific objects with great destructive force and minor 
injury. 

In cases 1 and 5 the falls were to earth, where the deceleration began 
without great impact and the decelerative distance could be accurately 
observed by the marks of the body. 

In cases 6 and 7 the falls were onto automobiles, where the force 
of the body demolished mechanical structure without excessive injury 
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to the body. These decelerations included inertia and other factors 
which made the deceleration uneven and, in parts, extreme. 

In case 2 the force of the fall demolished the roof planking and broke 
three 6 by 2 inch beams, with only one skeletal fracture and little other 
injury. 

In case 3 a wooden fence was demolished by some anterior portion 
of the chest or abdomen, with trivial injury. 

In case 4 a 1.5 by 1.5 inch structural T-shaped iron bar was bent 
13 inches by the anterior portion of the chest, without extensive traumatic 
result. In this case the circumstances closely resemble those in instances 
in which a pilot is thrown through an instrument panel, bending and 
breaking tubular bracing structure, with minor facial and thoracic 
injuries. 

The injuries in cases 1 through 7 can be summarized as follows: 

1. There was no skull fracture or concussion in case 1, 2, 3, 4, 
5 or 7. 


2. Intrathoracic injury was not in evidence in any case. 

3. There was no indication of material internal injury in case 1, 2, 
3, 4, 5 or 6. 

4. Fracture of the long bones of the arm occurred in 1 case only. 

5. There was no fracture of the long bones of the legs in any case. 


6. Damage to the rib cage occurred in case 4, in which the localized 
force was high because of the limited area of contact with the iron bar. 


7. Pelvic fracture was lacking in all cases except for the fractured 
tuberosity in case 7. 


8. The chain of injury in case 7 to the arm, shoulder, scapula and 
vertebrae and the cause have already been referred to. 

9. One other vertebral injury occurred, in case 2, an injury of 
position. 

Any of the foregoing injuries can be substantially duplicated in a 
5 foot (152 cm.) fall. In correlating the aforementioned injuries with 
those incurred in many aircraft and automobile accidents the direct rela- 
tion of force to decelerative distance must be constantly considered. A 
person who escapes in a high speed crash, fatal to many others, owes 
his life to some decelerative interval and to a favorable distribution of 
pressure. 

It should be borne in mind that the decelerative distance of an air- 
plane, crashing at a speed of 120 miles (192 kilometers) per hour is 
seldom limited to a distance of 4 feet (122 cm.) except in the demolished 
frontal areas. If the pilot’s position is to the rear, 4 feet of deceleration 
will limit the force at this point to an average of 121 g. The average 
50 miles (80 kilometers) per hour crash of an automobile usually involves 
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a stopping distance greater than 2 feet (60 cm.) and the passengers 
could be limited to a gravity increase of approximately 44 g if they were 
in contact with or otherwise related to the structure. A slip on the 
street, however, where the head strikes the hard pavement may induce 
a gravity increase exceeding 300 g because of the small decelerative factor 
involved.. Here the force is highly localized both in time and in area, and 
the results are often fatal. It is significant that crash survival without 
injuries in aircraft and automobiles occurs under conditions which are 
seemingly extreme and that fatal injuries are often sustained under 
moderate and controllable circumstances. 

The mechanical causes of injury and the engineering possibilities for 
protection are beyond the scope of this paper. It is sufficient to state 
that the cases reported or summarized here present physiologic evidence 
of well known mechanical and physical laws; that the primary causes 
of injury—impact and localization of force—are defeated when distributed 
in distance (time) and area (space), and that the brevity of the force 
interval and compensation of pressure can yield amazing results acci- 
dentally or when converted to safety purposes through engineering. 

The fact that these survivals occurred when the necessary factors were 
accidentally contributed is strong evidence of the large increase in safety 
which can be provided by design. 


CONCLUSIONS 


The human body can tolerate and expend a force of two hundred 
times the force of gravity for brief intervals during which the force 
acts in transverse relation to the long axis of the body. 

It is reasonable to assume that structural provisions to reduce impact 
and distribute pressure can enhance survival and modify injury within 
wide limits in aircraft and automobile accidents. 


1300 York Avenue. 


Printed and Published in the United States of America 
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(Reprinted from Macnanicar Enouvasarno for April, 1944, pages 264-268) 


MECHANICS of INJURY 
Under FORCE CONDITIONS 


By HUGH De HAVEN 


DEPARTMENT OF PHYSIOLOGY, CORNELL UNIVERSITY MEDICAL COLLEGE, NEW YORK, N. Y¥ 


N 1941 there were about 20,000 airplanes in use by civilians 
During that year there were 2875 accidents requiring 
major overhaul of the aircraft. In addition, there were 

411 accidents in which the aircraft was damaged beyond re- 

Of the 1000 persons injured in these accidents, 564 suf- 
fered serious or fatal injury. Looking at the past, this is not a 
bad record—but it gives rise to serious concern for the future 

One hundred thousand civil aircraft is the conservative esti- 
mate of postwar expansion and 300,000 is the hope of manufac- 
turers who are optimistic about future developments. 

It is certainly doubtful that a tenfold expansion in civilian 
use of aircraft can be realized if this expansion of flying brings 
with it large numbers of accidents in which fatal or serious in- 
juries are sustained 

If the present ratio of fatal injuries is maintained, it will 
mean that about as many people would be killed im 300,000 
private aircraft as were killed in 1941 in 6,000,000 automobiles 

Whether large postwar expansions can be achieved will de- 
pend, above all things, on whether postwar aircraft are con- 
spicuously dangerous or conspicuously safe. Limited controls, 
reasonable speeds, and spin-proof planes are indications of the 
industry's thought on the safety side. These characteristics 
doubtless will reduce the percentage of fatal accidents which in 
the past have resulted from spins and pilot technique. A large 
increase in the percentage of moderate and severe accidents must 
be anticipated as a part of the future, for safe flying depends on 
experience, judgment, and constant practice. Lack of practice 
alone, in the past, has always led to greatly increased dangers 
for part-time and ‘‘week-end"’ pilots 

Looking toward the future, and with the thought that 
greater safety could be provided by manufacturers if causes of 
injury were known, surveys were inaugurated in 1942 by the 
Civil Aeronautics Board with che object of finding injury facts 
and determining what number of crashes are survivable. Since 
that time, causes of injury have been studied and reported to the 
Safety Bureau of the C.A.B. wherever possible after careful 
investigation of cach accident 

From this work 30 light-aircrafe accidents have recently 
been analyzed as a pilot study. Details of each accident and 
medical data on the resulting injuries were reported to a proj- 
ect for crash injury research recommended by the Committee 
on Aviation Medicine of the National Research Council and 
approved by the Committee on Medical Research of the Office 
of Scientific Research and Development. A summary of a 
report made after studying these accidents follows: 

“Thirty survivable light-aircraft accidents were analyzed on 
the basis of resulting injuries. Tandem seat crashes in which 
forward and rearward seats were occupied were selected for 
study in order to compare the injuries caused by two different struc- 
tural environments in the same accident 

“Trends of the study indicate that 


This review was made undet a contract recommended by the Com- 
mittee on Medical Research, between the Office of Scientific Research 
and Development and Cornel! University Medical College 
Contributed by the Committee on Biomechanics of the Aviation Divi 
sion. and presented at the Annual Mecting, New York, N. Y., Nov. 
29-Dec. 3, 1943, of Tus Amunican Socisry op Macnanicat. Enouneses. 


(4) The force of many accidents now fatal is well within 
physiological limits of survival 

(6) Needless injuries—both serious and fatal—are caused 
by the unfortunate placement and design of certain objects and 
structures 

“Although light-plane accidents only were included in this 
study, the force-injury relationship of these crashes approxi- 
mates that of pursuit plane and bomber accidents in which the 
crash speed is stopped through longer distances.” 

It was noted in this study that a large percentage of 2-in. 
seat belts failed to hold the victims of these accidents and that 
the bele,.its sewings, and fastenings were completely inadequate 
to meet severe crash strains. On the other hand, whereas many 
belts and fastenings were broken by the severe force of the ac- 
cidents the victims of these accidents showed unexpected and 
amazing strength in resisting the abrupt, snubbing action of 
the seat bele. Of all important injuries among 51 survivors of 
these accidents internal-abdomina] unjury was found to be the 
least frequent 

Where the belt fastenings were anchored to the seats, seat- 
fastenings, both of the fixed and sliding type, were torn away 
in many accidents and pilots and passengers were catapulted 
against various structures with disastrous results. Axiomati- 
cally, there was an outstanding amount of unnecessary injury 
resulting from solid structural objects placed in front of, and 
adjacent to, the occupants. Constantly where the belt and its 
anchorage held, placement of objects within forward range of 
the head caused a high percentage of serious and fatal head 
injuries and broken necks. Exposed steel braces, tube clusters, 
seat backs, the instrument panel and its supports were so ar- 
ranged in many types of aircraft as to scarcely allow a chance 
of survival even in moderately severe emergency or crash condi- 
tions y 

Added to other hazards, seats collapsed under heavy down- 
ward pressure causing unnecessarily severe injury in many 
crashes. No imagination is required on the seriousness of par- 
tial collapse of inadequate seat structure under downward pres- 
sure of a thousand or more pounds. 

This failure to provide a reasonable degree of protection for 
pilot and passenger under the force conditions of accidents is 
not limited to civilian aircraft nor are the findings limited to 
civilian study groups. Army, Navy, and R.A.F. crash study 
sections are constantly watchiog the results of accidents in the 
Services and are noting failures to properly stress the fastenings 
of seats, belts, harness, armor plate, and other structure to meet 
survivable crash forces. 

Although it is obvious that more can be done to provide 
emergency or crash safety in civilian planes than in military air- 
craft, the trend of reports to date indicates that some manufac- 
turers of civil aircraft are putting too much attention on flight 
characteristics and efficiency, and letting definite setups for 
injury take a sure mechanical toll in accidents 

If failure of structure causes loss of a wing under reasona- 
ble conditions of flight, something very definite is done to 
strengthen the design and prevent future injury from this cause 
But if seats tear loose in survivable accidents or if fatal head in- 
juries are caused repeatedly by the bad placement of forward 
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ric. 1 THE TYPE (OR SHAPE) OF OBJECTS CAUSES DIFFERING 


DEGREES OF INJURY IN SAME ACCIDENT 


braces, the feeling has been that this was a normal and expected 
part of che hazards of flying 

Two factors are contributing to this condition. One is that 
designers are accepting injury and fatality as a reasonable ex- 
pectation in all crashes and have had no working figures on the 
number of accidents which are truly survivable. The other 
factor apparently is that engineers are not using, advantage- 
ously, the increasing knowledge on the strength of the human 
body. They are not stressing seats, belts, harness, or fasten- 
ings to utilize the face’ that the human body can stand tre- 
mendous force—for brief intervals if given reasonable protec- 
tion. 

It is almost impossible for the mind to accept the fact that 
under ideal conditions a human being can withstand gravity in- 
creases exceeding 100 g and can be stopped from a velocity of 50 
miles an hour within a distance of 6 inches—without injury 
Yet well authenticated instances of such survivals have oc- 
curred. On the other hand, fatality can result in a 10 or 15- 
mile-an-hour accident where the momentum of the head and 
body is not checked during an abrupt deceleration of surround- 
ing structure. Under these conditions, even though low veloci- 
ties are involved, the impact forces can be exceedingly danger- 
ous, especially if localized by hard objects. It is significant 
to note, in this regard, that according to National Safety 
Council statistics, 40 per cent of automobile fatalities in urban 
districts involved a speed of 20 mph or less—and 70 per cent 
were attributed to accidents in which the speed did nor exceed 
30 mph. 

In order to emphasize the mechanics of injury caused bv 
localization of pressure during brief or ‘‘impact’’ decelerations 
in low-velocity accidents, the arrangement in Fig. 1 is shown 

The object H represents a human head which has an approxi- 
mate weight of ten pounds. It is supported over a group of 
objects having different contours marked A, B,C,and D. The 
distance between the head and the objects is 12 inches so that, 
if the head is allowed to fall, it will accelerate from the force of 
one gravity and reach a velocity of 8 fps when it strikes one 
of the objects below. From the point of view of simple physics 
the arrangement represents a 10-!b weight lifted one foot and 
having a potential energy of 10 ft-lb. When this weight falls 
from its height of one foot, it develops a kinetic energy of 
10 ft-lb or 120 in-Ib or 480 quarter-inch-pounds 

If it strikes a solid flat surface such as A, the skin and tissues 
over the skull compress and the skull deforms 5-6 mm so that 
the stopping distance of the head will be in the order of #/, in. 
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During the time and distance of this retardation—or decelers. 
tion—the force on the skull would be in the order of 480 quar. 
ter-inch-pounds, which would be distributed over an area g 
proximating one square inch or 6'/: sq cm of area. Eight feet 
per second is above fast walking speed. Any of us who have 
walked slowly into a solid object in the dark know that Painful 
bruises can be sustained from striking a solid object at fylj 
walking speed 

If the object struck is not flat but offers a convex surface 
as indicated by B and C, there is an important variation of 
the injury result due to increased localization of pressure. 
Instead of being distributed over an area of one square inch, the 
pressure may be localized to half this area—or about 3 sq cm. 
In this area the pressure will be twice 480 Ib or 960 Ib. Ac. 
cording to experiments by Hyrtl, Messerer, and others who 
have studied the strength and elasticity of skulls, this pres. 
sure can be tolerated by the stronger bones of the average skull 
All of us who have barged into projecting objects, even at lesser 
velocities, know however, that very painful damage of tissues 
is the sure result of such a localization of force and pressure 

The object indicated at D represents a steel projection solidly 
held. When the head falls on this object it meets a hard sharp 
object having an area of one square centimeter. The minimum 
average pressure would be highly localized during the quarter 
inch of stopping distance under these conditions and would be} 
times 960 Ib or close to 2800 Ib, or 1271 kg per sq cm. This is 
considered to be more than sufficient to cause a puncture fracture 
of the average skull 

The head is not a sledge hammer in the sense of true solidity 
Yet, granting variations in the type of blow it can deliver due 
to complications of its structure, the fact remains that its mass 
and energy are such as to make possible formidable blows under 
relatively simply conditions. A fall of a few feet which termi- 
nates with the head striking a rock or a curbstone often is suffi- 
cient to cause fatal results 





FIG. 2 DENTED DIAGONAL BRACE WHICH CAUSED FATAL HEAD 
INJURY IN AIRCRAFT ACCIDENT OF MODERATE FORCE 
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Where tube clusters exposed 
braces, projecting switch han- 
dies, and hard contral knobs 
are within range of the head in 
aircraft accidents, serious re 
sults can scarcely be av vided 

As would be expected from 
a mechanical point of view, 
it is not unusual co find fatal 
head injuries in aircraft ac 
cidents without any other 
mark of material injury on the 


body 





Until very recently, causes FIG. 4 SHEET-METAL VENTILATOR CRUSHED AS RESULT OF NONFATAL SUICIDE JUMP OF 145 FEET 


of injury in accidents were not 
studied or recorded, but there can be no doubt that results 
similar to those in Fig. 2 have been duplicated many times 

It will be noted that one diagonal brace in this illustration 
shows a compression result; the other indicates that it has 
been hit and dented by a heavy object. The passenger in the 
rear seat in this crash walked away from the accident but rhe 

iJot in this front seat sustained a depressed frontal fracture of 
the skull. He was instantly killed. The passenger in the rear 
seat was exposed to the same crash force but because of a safer 
environment he missed striking a lethal object with his head 
Had he struck a solid object, such as the back of the front seat 
the same mechanical results as those in the front seat would 
have been registered and the crash would have terminated in a 
double fatality 

There is no intention of indicting this one type of plane for 
many makes of planes have braces in this or other dangerous 
positions. Jn accident results of this kind it seems reasonable 
however to ask the question ‘was this fatality caused by pilot 
error—or by an error in design?” 

In an accident where the head or any other part of the body 


ora, 





"1G. } INSTRUMENT PANEL DAMAGED BY PILOT'S HEAD. DISTRIBU- 


TION OF PRESSURE PREVENTED SKULL FRACTURE 
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is thrown forward against exposed tubing or sharp projections 
which localize the pressure injury is sure. On the other hand, 
when pressure is distributed by surfaces that can yield under 
heavy force extraordinary safety is often the result 

In Fig. 3 we see an example of such pressure distribution 
This was a severe accident. The pilot's head struck and 
dented the instrument panel as shown. Yield of structure and 
distribution of pressure prevented a skull fracture. His only 
important injury was a three-inch laceration on the forehead 
Witnesses state that he was not knocked out by this blow and 
got out of the plane without assistance 

In the accidents illustrated by Figs. 2 and 3, and in many 
others, the marked difference between the injury potentials of 
various structures is demonstrated. Obviously a transverse 
tubular brace concealed under the dented instrument panel in 
Fig. 3 would have given a high probability of fatal injury in a 
blow of this magnitude. In an accident having a strong down 
ward component of force serious results would have been certain 
if the heavy throttle knob had been struck 

Crash padding of instrument panels, seat backs, and solid 
structure is of some value in modifying impact injuries but it is 
at best a makeshift protection against built-in hazards. Under 
severe conditions little is gained by shielding solid objects with 
sponge rubber a few inches deep. The obstruction remains 
and although the head may be spared some degre of injury, 
the momentum and pivoting action of the torso on the seat belt 
after the head has been stopped, sets up the danger of spinal 
injury. Fracture of the cervical or lumbar spine—or both 
from this cause is not an unusual result even in moderate ac- 
cidents. A number of proposals have been made for modifying 
dangers inherent to the present placement and construction of 
the instrument panel, and it is believed that practical answers 
will be found. 

The vulnerability of the body to high localization of force 
and stress is in striking contrast to the degree of protection af- 
forded by distribution of pressure. Escape without serious in- 
juries in accidents of apparently formidable force are often at 
tributed to miraculous instead of mechanical causes 

An amazing instance of survival through pressure distribution 
is indicated in Fig. 4. This metal structure was crushed as 
shown when struck by a person after a suicide jump of 145 fe 
The survivor of the fall sustained fractures of each arm where ex- 
posed to stress through extending beyond the main supporting 
zone. One foot struck the tiling with considerable impact, 
but beyond these fractures of the extremities, no other material 
injuries were found. The individual involved sat up im- 
mediately and asked to be taken back to the room on the 17th 
floor from which the attempted suicide jump was made. In 
cases of this kind interest lies in the reason why no internal 
injuries resulted and why no apparent loss of consciousness oc 
curred under force conditions approximating 100 gravities 

Fifteen falls from heights of 50 to 150 ft onto solid ground 
and various mechanical structures have been studied. The 
force in some of these accidents approximated 200 gravities 
without serious results. Explanation of these seeming im- 
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FIG 5 HAZARDS OF SUDDEN VELOCITY CHANGE ARE NULLIFIED BY 
DISTRIBUTION AND COMPENSATION OF FLUID PRESSURES WHEN 
TANK IS STOPPED ABRUPTLY AFTER DROP OF 100 FEET 


possibilities leads again to straight mechanics which, by def 
nition, is that part of the physical sciences that treats of the 
action of forces on material bodies 

In order to emphasize the principles of pressure compensation 
and pressure distribution to which these survivals are at 
tributed, we can consider the arrangement indicated in Fig. 5 

A” represents a heavy stee! tank filled with water in which a 
man is floating submerged but near the surface. If we cap this 
tank effectively and pump helium and oxygen in to create a 
pressure of 100 psi, the man would find himself substantially 
surrounded by the conditions of a deep-sea diver at a depth of 
about 200 ft. If this pressure were applied and reduced gradu- 
ally no bodily harm would be expected, for the pressure between 
the man and the water would 
have been compensated during 
the pressure period 

Bearing in mind the princi 
ples ofthe hydraulic ram, there 
is another way fluid pressure 
in the tank can be increased 
and compensated, namely, by 
setting the fluid mass in mo- 
tion and then stopping it ab 
ruptly. If, therefore, we drop 
this tank a few feet and stop 
it in a few inches in the sand 
indicated below, the gravity 
increase caused by the stop 
ping action will cause an in- 
creased fluid pressure on che 
bottom and sides of the tank 
and on the submerged parts 
of the man’s body. But as 
the submerged man is himself 
a semifluid semiclastic mass, 
having a specific gravity very 
close to that of che water, the ric. 6 
effects of gravity increase on 
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his body will be proportionately about the same as that of 
the water and relative pressures between the man and the water 
from an injury point of view, will be canceled out by pressure 
balance or compensation 

If the tank were hoisted 100 ft and dropped, the pressure effect 
between the water and the man would be increased a little moe 
than 100 times during one foot of uniform deceleration. This 
increase of gage pressure would amount to abour 44 psi at the 
bottom of the tank. Six inches from the surface of the water 
the increase of pressure would amount to only about 22 psi 
and lesser increases of pressure would be registered, of course 
closer to the surface. There would be substantially no move 
ment of the man in the fluid medium and none of the injuries 
expected of a 100-ft fall 


or of a gravity increase to 100 g 
would occur 


There would be no lacerations, contusions, of 
fractures, because there would be no stress 


no bending, twist 
ing, shearing, or tension 


Pressure effects would be almost 
The mechanical hazards 
virtually cease to exist 


perfectly balanced of injury would 

Fortunately, conditions do not have to be ideal to bring this 
important protective agency into action Any broad struc- 
tural surface which will yield slightly can distribute pressure 
and give amazing results. Stunt drivers who smash cars into 
stone walls co thrill crowds use this effect of pressure distribu 
tion. They jumpco therear just before the crash and brace them- 
selves against the back of the front seat. Crew members of 
bombers facing the necessity of a crash-landing or a landing in 
water now brace themselves against flat surfaces and shoulder 
harness provided for pilots relates the body to aircraft structure 
to utilize the effects of deceleration and pressure distribution 

The strength of the body even where only limited portions are 
supported during a high rate of acceleration is illustrated by 
the results in Fig. 6. In this accident a man who had jumped 
from a preceding plane during parachute practice, was struck 
in mid-air by the wing tip of a C47 transport plane. The im- 
and the force of the 
blow dented the wing-tip structure as shown, tearing it from 
its fastenings as can be noted by the condition of the rivet 
holes at the inboard end of the section. The main force of this 
blow was taken on the right shoulder and chest and fractures 
were sustained in these areas probably before any material dis- 
tribution of pressure took place. The man survived the force of 
this extreme accident with limited disabilities. He is back at 
work in the Service. The aircraft, incidentally, was landed 
with only slight damage to the landing gear 


yact speed was estimated at 70-80 mph 
f f f 
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no. 7 COMBINATION OF HEAD INJURIES AND SPINAL 
CAUSED BY ACTION OF SEAT BELT AND PLACEMENT OF INSTRUMENT 
A 

PANEL 


The principal physi logical interest of this accident hinges 


on the fact that no! 
result of the force, a 
neck and lower extremitics withstood the severe strains im 
posed by lack of support for the head and legs. Force distribu- 
tions, somewhat similar co those occurring in this accident, 





ra-abdominal injuries were sustained as a 
d that the skeletal articulations of the 





are set up im serious Crashes by the action of shoulder harness 
and safety belt. Often, in accidents giving every expectation 
of fatality, survival without serious injury results from the ef- 
fectiveness of these safety measures 

Between the extremes of full localization of pressure wi 


sure injury, and reasonable distribution with high degrees of 








protection is a vast middle ground of hazard ob vseknde 
stresses imposed on the body in the high d 
imposed by aircraft accidents 


It is in this middle ground that practical measures can be 


taken to give increased protection and to enhance safety. And 
it is from the middle ground of moderately severe crashes that 
the mechanical causes of injury and survival can be observed 

Unfortunately, in the present arrangement of cockpits and 
cabins the true possibilities of survival are seldom seen. Ex 
cept where shoulder harness is worn, the velocity and momen 
tum of the head remains unchecked until it crashes into f 
ward structure. Asa result, serious or fatal lesions of the head 
are registered with mechanical certainty; there is small room 
for wonder that head injuries in survivable accidents exceed 
all others in frequency and importance 

These serious hazards for the head are often 
reflected in complementary injuries of the spine 
such as those indicated in Fig 7 and the com 
bination of a crushed head and broken neck 
commonly leads to judgment that the accident 
itself—instead of an unfortunate cockpit ar 
rangement—justified the severe results 

Actually, the injuries shown in Fig 
would not have occurred if shoulder harness 
had been worn. But whether harness can 
be brought into popular use among civilians 
isproblematical. It is generally assumed that 
it will be difficult co sell she public on the 
safety of flying and, at the same time, convince 
them that the hazards are such as to justify 
the use of cumbersome restraining gear 

A more practical answer to the severe in 
juries caused by the instrument panel would 
be to space the panel slightly beyond range 
of the head. With a better arrangement of 
this one feature, injury of the face and head 





rations often 














caused these results were not severe. The double fractures of 
the spine shown at the left resulted fatally, but the occupant of 
the rear seat had very minor injuries. His head was whipped 
forward but it struck the steel framework of the front seata glanc 
ing instead of a solid blow No internal, spinal, or other in 
juries were caused by heavy forward flexion of his body over 


the safety belt Absence of injury for one occupant and fatal 





injuries for the other in m ate crashes such as these are the 





direct results of different mechanical hazards built into the 
cockpit or cabin environment 

An extreme example of the differing hazards of seat position 
and general environment is illustrated by the results shown in 
Fig. 8. The aircraft in this accident stalled at an altitude of 


about 100 ft and struck the ground almost vertically. Injuries 





to the occupant of the front seat were multiple, fatal, and ex- 
treme. The occupant of the rear seat survived with yery 
moderate injuries. Here again the full force of the accident 
was taken on the seat belt; the head missed lethal structure; 
there was no evidence of internal lesion; no fractures of the 
extremities, or other injuries of importance occurred 

Absolute sureness of safety under such extreme conditions can 
scarcely be visualized, but constant repetition of the conditions 
outlined show that amazing degrees of safety can result when 
reasonable conditions’ for safety are provided. On the other 
hand, there is a constan 





y of injury when structure is so placed 
as to give sure mechanical results 

A large expansion in use of aircraft by civilians will require 
more than mere concessions toward safety. It will require de 
liberate planning of safety with acknowledgment that this 
one factor—more than speed, efficiency, or cost—will govern 
the extent of future developments. Heavy and unnecessary 
penalties will be paid by the public—and the aircraft industry 
til safety is considered foremost among design factors in 
aircraft for broad public use 





Fortunately, human structure shows an amazingly high toler- 
ance of force where pressure distributions are reasonable. Its 
ability to withstand extreme forward flexion, and the severe 
snubbing action of the seat belt, alone opens new horizons of 
safety chought 

Repeated evidence on causes of injury and survival in air 
craft accidents indicates that a large increase of safety can result 
from simple and practical measures. In spin-proof planes of 
the fut 





¢, with stronger seats and safety belts, better place 
ment of instrument panel and improved cabin arrangements, de 
grees of safety beyond reach a few years ago can be achieved byen 
gineers who recog 





it essential biomechanical facts 
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and spinal injuries such as those shown in rio. 8 DIFFERING DEGREES OF INJURY CAUSED BY HAZARDS OF DIFFERENT 


Fig. 7 would be rare. The crashes which 


BN VIRONMENTS IN THE SAME ACCIDENT 
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Mr. Roserts. And, also, I would like to place in the record a 
pamphlet entitled ‘‘Safety Features in Chrysler Corp. 1959 Cars.”’ 
(The document is as follows:) 


SAFETY FEATURES 


IN 


CHRYSLER CORPORATION 1959 CARS 


Prepared by 


AUTOMOTIVE SAFETY ENGINEERING OFFICE 
ENGINEERING DIVISION 
CHRYSLER CORPORATION 


July 1, 1959 








MOTOR VEHICLE SAFETY 


134 








un) 
YD 
= 


MOTOR VEHICLE SAFETY 





SuyiseuT3ug Ajeyes eATJowo Ny - NOILVAOdYOD UFISAWHO 
*si9q3eW esey3 JO YI0qG 
JO 92re9 VsyeQ sdyTey AeBueYyS weeg STJeWO Ne eu “YO TMe ASUMTP 9YQ 9IeNIOR OF SAPY 3,U0M AJYQ OS OMT 213 


IT@? weeq MOT Uo wey ButTdeey Aq S3zyBTTpeey ATeYyR SATAPAZAC BWOS “*AZATAP AsyZO0 29Yy3 BuTpuT{q AqerzsyQ ‘eueT 


IJey. Ut Avd B BuTyeII2AO USYA IO OFJ JAI BuyWooUO Butje0W UsYyM szYyST[pesy ATeyR WIP OF [Tes 8s3STzojZow sewoS 


*9TQTSssod ee ewyT3 e843 Jo Yonm se suBeq YSTY Uo BuTATAP Jo asotTIORAd 


AQOJVS YUSTTI0xXe 9yQ BuyuyeJuTew sTTYyA usAe ‘sjuewextnberz SuTATAp 1A9yYIO 03 UOTIUSIRe STY JO eA0W sIOAepP OF 


A®PATAP BYR SeTQeUe UOTIOe’ STYL “UsyYeIAeAO Buteq avd B JO SAYBTT[}eI ey3 Ao ABD BuyMOoUO UP Jo SszYySTI[pesy 


243 03 S2OBVeT JT SB ‘MOT OF wWeeq YSTY wWorZ SAUST[peey AzAnNok sayo ates A,TrzAeAodwej AesuPyo weeq sTJeWOINe eyL 


INVAUES “INAHLIVA V SI URONVHD WVAG DILVWNOLNV AHL 








MOTOR VEHICLE SAFETY 


136 








i 
a) 
— 


MOTOR VEHICLE SAFETY 





Zuyisveuy3uqg AI@Jes PAT JOWOINY - NOILVHOdNOD WATISAYHD 


*yzed 3afeq3 


$8019 03 Jnoge eq ABW pue aSI2A0I UT ST IBD BY JY SISTIOJOMW I9YyIO0 pue SUBTIAZSeped TeUsTs AsYyL ‘UOT 


-ounj 1ofew puoces e eaey 83457] dn-yoeq ‘eSIeAeI UT SeAOW APD 9YyR Se YIed ZY BUTIeUTUNTIF 03 UOTITppe UI 


STVNSIS Wav SIHSIT dh-wAOva 





138 MOTOR VEHICLE SAFETY 





o> 
oD 
pm 


MOTOR VEHICLE SAFETY 





Buyjseuy3uq AAezJes eATJowWoO NY - NOILVYOdYOD UAISAUHO 


“UOTSTA IB2TS 9203891 03 Aeme paysem oq ATyOTNb pue AT Tsee ued sdt13 Buyanp pTetTyspuTA 


242 uo 399TTOO Aew Jey AATP SUL ‘*peq SB [T2AM SB I9YIeeM BuTATIp poo’ uz [nzdyTey xe1e sisysem pleTyspuTM 


*uotz0e 13edtM poo’ azoxy BuTptTAoid ‘pyTeTysputM sy OFUO pezIeITp 2e1e UOTINTOS 


zeysem jo cheidg ‘Teped zo uoz3Nq TOIjUOD AsYyseM 9yQ Sesseidep ATer9W Z2eATAP 39YyQ ‘SIseYSeM PTeTYUSpUTA YITM 


*peoye aed ayQ Aq dn umoizy} sutiq pur 


pnw peor ay} yReI9Ss pue Aeews Atdwyts Aew srsdtmM ay ‘yBnous 3aM Jou SF PTeTYSpUTA 2943 UeymM ‘*YyBnoUs oq Jou 








Aew sucte siedta ey *2ey3eeM AQZAITp Jo o3tds uy ARTITGTETA PAzeAAOJZ poo’ uyejutew diey szeysea pleTyspuTM 


SUYAHSVM CGIAIHSGNIM HLIM ATYVAIO FAS 











140 


MOTOR VEHICLE SAFETY 








— 
= 
= 


MOTOR VEHICLE SAFETY 





ButrseutTZuq Ajeyes eATJOWO NY - NOILVYOdYOD AAISAYHOD 


‘Seat ap 242 03 QuejJodwy Jsow ST uOoTIOe BuUTISOAJep sIvTpouMT s19yM TeaAaeT 2Ae Ae pTeTYsS 


-PUTA 943 UO ATe WIeM Wd9I1Tp ‘Teued QuewnazysutT ay Jo doz UO paezRdOT ‘SJOTINO AsISOIjep ABPTNIATO sBrzeT, OAL 


SUALSOUAAG CIAIHSGNIM NOILOV wOINdD 








142 MOTOR VEHICLE SAFETY 








en 
= 
— 


MOTOR VEHICLE SAFETY 





Buyzsveuy3uq AZezeS sATJOWOINY - NOILVNOdYOD UAISAYHO 


*peAouez useq S#y 3SNID MOUS AO BOT [eTITUT eYy3 VdUO0 


Mous SUT[[eVJ JO ABeTD eoRFAINEs eptTsyno 9yz deey dzay o2 YySnoue sseTB ey} WIEM O72 S®AZEE UeA2e QI *,,di) WedRs,, 





03 Aduepue3 Aue s3equod MOpuyA y5eq 92 JO sdRJANS epysuT 3943 ASAO ATe Jo ysem Apesqjs y ‘*IeISOAyep AMOPUTA 





IB3et B YIZTA SOOUBJSUMDATS YZI[NCOTJJTP 3sowm syQ Jo suUOS ASpuUN poeutejUTeW 9q UPD IPeI BYR C3 MOTA VReNbepe uy 


ALaZAVS OL SddV MOGNIM Uva aauvalod Vv 





ead 





a 


yar 


MOTOR VEHICLE SAFETY 





144 





w 
a 
< 
MQ 
w 
= 
oO 
— 
= 
mw 
> 
cc 
© 
& 
© 
a 


ButirveuTZug AZezeS eATJOWOINY - NOILVYOdYOD AAISAYHO 
*SuyATap 


eutzAep z0F uoTATSod ,,343TAqG,, UT AOATTW VY SYOOCT ,,F50,, “SIYBTT 390798 3ySTAq Aq pejerzedo 9q Jou [TTA 101 


-iJu ay3 3eYyI os ‘uOoTAZTSOd ,,ABM-TH,, UT UPYI SATITSUSS Sse_T St wsyUPYooW DTUOIRZ.eTS |sYyQ ‘uoTITSOd ,AITD,, UI 
*S2TTqowojne BuTMOT [OF FO S2yBT[pesy eyZ 03 puodsaz oF JoAAyW 9yI Ss3TwIed YoTYyA ‘ucTRTSOod ,,AITD,, 10 ,, ABM 


-TH,, 19Y3T® TOF 39S CST ToOAQUOD 9Yy3 AYBTU 3y “*SUOTRZTSOd 9e2y42 Sey YOPTMS [OAQUOD AOAATW DTIeW-10AATW PUL 


*343TI1q SB OT/T 3nNoqe St YOTYA UoTIOeTJeI B ‘adRz QUOT pe Rod ATTeToOeds ay wWoIZ UOTISeTF 
“32 8 soos dy ‘uot ITSOd WIp Ul “*ACAAyW sy FO VOVFAINS Ave PeAZATTS 9Y3 WOIJ UOTIOOTJ2eI e& S9BS AZATIP 343 
‘uotatsod 3y8t1q ey3 Ul “UuOoTAITSOd Wp xyz oF pesn ATTeMZ0U UOTITSOd JYyBTAq eYy3 WoAzy SsaztTYySs AT TeOTIeWOINe 


Z0i12qu 9yQ pur ‘zeTFT [due Stu0IzZ99 Te puP {1299 9T2399T2-cC304d B SOeqRATIOR AOAATMW 9YI BuTyTAIs 3YyBSTT 3usTAg 


*aze [3 wWorF AVATAP 243 BuTIoOe30A2d snyQ ‘1ve2 BY WoIZy UT ANOd 


SRUST[pesey 32ysTAG usyM LoTITeod wTp 3xy3 03 sdt{z At3dwozd 3]Y ‘uoTAZTSsod 3yBtaq uy uTeweI 02 AOAATW 9y3 


ButmoT{e Aq ButAyTap 2ysTU [ewxou AOJ UCTSTA PAPAIPeL WTWTXeU SuUTeJIUTeEW JOATTW MSTA AIT DTIeW-ACAATW euL 


WOUMIN MAIA AVA OINOMLOAIA OLLVWN-yOMMIN 


OS 2 ee eT ~ 
plies cae a 


48776 O—59——11 








146 MOTOR VEHICLE SAFETY 





I~ 
rm 


MOTOR VEHICLE SAFETY 





Suyiseut3ug AJezesg sATIOoWOINY - NOILVYOdNOD AA ISAUHD 


*a9z0w 2O gqzBue, ABD B FTeY peonpe2z aq 

ued saoueqystTp Butddojs ‘speeds oTFyeIr3 AQIS Je UxeA_ “*I3T OF 393 02 SWTQ ZAPY UsAS PTNOM Joos BYSTA 9yQ xerI0F 
-94 pettdde oq uay3 ued syeIq sul “SSeuTpRez JueysuOSD UT Teped sy A®AO AO UO JOOF JFZPT FYI Vstod oF A9T 
-SB29 3] Buryew sny ACCT 9y OF AesOTS ST Teped syHeIq 942 JSUQ UT 3Tyeueq [eucTITppe eptAoid sayeiq 19eMOg 


*Teped YORNTS ey SazeUuTWTTS Jey. voTSssTusueAR DtIeWoOINe eu Aq peptTAoad sy [eped syerq epIM stu A20F wooY 





*soourqstp Butddoys AezAoUs SUBeM LINZ Uy YOTYA Buyyera Yooy 3FeT sezeat{yoesy Ajljeexz8 [Teped syeiq sepia sy 


ONINVUd LOOd LATI - GavMdOd daLls V 








MOTOR VEHICLE SAFETY 


148 











o> 
~ 


SAFETY 


MOTOR VEHICLE 





Zuyisveut3uq AJezeS eATIOWOINY - NOILVNOdYOD UAISAYHD 


*3z0ddns azoxy pedse1z3 eq jou 


-ued pue ‘294 03 3xXeU ees QUOIZ 9YyQ UT eABY ABU I9YI0W UseIPTTYyO 943 Jo YyoReI Jo yno eae AdyQ uoTI}TsSod sty3 





ul ‘°2anseom AjezesS & SB [S9YM BuTIVe9S |YQ JO AF@T 9Y2 02 Pe IPO], Vie S[OAIUOD UOTFSsfusuery uoRINqGysnd sy] 


NEUCTIINS WOUdA AVMVY AYV LAI AHL LV S'IOWINOOD NOISSINSNVUL 


— - — — = a 


i. ? ‘ 
~~ 
— / ¥ 





150 


MOTOR VEHICLE SAFETY 








nr tr mp TITeS TrTTo? ere WADPWTAar wBpMOAWwo rar 


_ 
To) 


MOTOR VEHICLE SAFETY 





Suyjveut3ug AJezes sATJowo Ny - NOILVAOdYOD UA ISAYHD 


*9ATIRVASdoUT sUIODeq SeyeAq SdTAISS 3YyQ 2I2ZYA SoodUrISUT 
ale ssSoy} UT ABD By doIs TTTM IF Jey. pUe OJUO VSATIP oq UPD AT epeAs scedeeqs |ayQ UO AvD dy PTOY TIT” 


ayeiq Butyrzed ay. 3eUI POOUTTSeyT, 299ee23 YoOnM ST sxZyQ SNyL ‘“‘Aepzo ButTy10M doQ ut Juseudtnbse Ajazes Juez 





-1odw} sty3 deey 03 nof djey [TTA os pue ‘37 AQ NOK FFT NOA ZY 9ABTB [IITA JUST] SuUPUACA SyeAG BSuyyAed eyL 


NO Sivad ONINUVd AHL HLIM FAINCG L,Nod 








VEHICLE SAFETY 


MOTOR 


N 
> 
— 


? 


JUil YIV FJAILdVD 





Jail IWNOILNJIANOD 





153 


MOTOR VEHICLE SAFETY 





Buyrseutsuq AJazes eATJowoI NY ~ NOILVNOdNOD UISAYHO 


*3y8Tu Je ATTeyToedse ‘zaptnoys ey3 03 


3293 03 STJJeAQ BuyAom Ysez JO SouPT [eI2AVS SSoOID OF BuTAIQ STTYA BuoTe ,,dwtT,, 03 JST10JOW e AOZ SNorSeB8uep 


A19A ST AT ‘Sazeptnoys sjzenbepe BuyzAey sAemssoidxe uo uxAq “TTP 3S SAeprTNoys ou oq Aew 9i9yQ SeeIe sWOS UT 


pue ‘ojuo [[nd 03 sieprnoys ezenbepe sAey jou op Aeay8ty Jo suotjIoes yons AueW °*,,3eTF,, @ AtTedez o3 doqjs 02 
INJABTUN OSTB 3nq ezesun ATUO Jou ST 3} xeI9yA SeBptzq azo sjeuunZ Butsn ao shemsserdxe uo BuT{[TeAeIq esoyz 

AI0F Zuejrodmy AT[eyoedse ef uoTIDeIJoAd YoOnNS *3IT} ABUUT PACD ZITA 9y3 szeIOJIed OF °939 ‘sse{B ‘sTTeU 
se yons ‘s30efqo dizeys azoxy usAe aTqtssodwy ATTeNITAST AI “Buyers vsAIT3 293No0 BYR peIeTJep ATeIeTdWoD sey 


JNOMOTA IO [}Teu eB YsnoyZ vers ‘saTywW OOT ueYy ezow azoxy ‘ydw Og BuyNuT QUOD eB Je ToOr3ZUOD [[NJ Aepun usATap 


oq UBD S9IF3 ATYy-eATIdey YITM peddtnbe e1zeyD ‘peor sy UO &,3eYF 9ITZ 94 UT--2} pseu noA s129yM 3172 2ieds 





Uot3oR-103-Apeei eB BuTpzAord Aq saZueyo 2172 epTspeor snorsZuep sjeutwyTe AT [PoOTIOVAd SeITQ ATYy-eATIdeD 


ZaIL AWAARZ ACISNI aAuvdS V 


VENA FY SVMS Gidt Side NLS ALE V OS 


dWni gviag 





MOTOR VEHICLE SAFETY 





Wid ALIdVS WIlda IVNOILNJANOD 


154 





“ue 
> 
_ 


SAFETY 


MOTOR VEHICLE 





Buyiseut3uq AJezes PATJOWOINY - NOILVHOdYOOD UA ISAUYHO 


*sied QTINq zeTSsAryD [Te Uo prepuR Is ore sTIeyA WTA-AZaTeS 


*9013 eB se yons 35efqo 19430 swWoSs O3UT 20 APD BuTWOSUO Ue Jo YIed BY OCJUT 3YBTA AO 3ZeT 
ay3 03 Atdzeys {nd 03 zed By eSNed JYySTW [sx9yA 2YyQ UO BeAIp ZuUeRINSeI sul *AepUsez AO BuUTSNoY [224A pue 
T299yA 9yQ UseMQ0q ButTumef pue WTI 3243 FJO BuTWoOD 2ATI BYR FO POOUTTSONTI FYI SesPeADUT Styl *TeUuURPYS 293Ue0 


943 ojuyT dorzp pue ees sz xF3o dyTs Acw pesq 32273 ey. ‘32NO SMOTq [29e4M AzeUTpIO UP UO pezUNOW 91T) eB UEeyM 


*satTouesiswe yons ut speeu oy 
dos peT{TOAQUOS eases suQ 02 ABS STY BuTIq AT}See sroW UPS ASATIP oY. ‘SsUuUOTITpUOS VsseYyQ Aepun “wT 2yQ UO 


21lt3 pereTjyep e deey se8ptz xsATISEeRZO02d |Buy JeYyR UMCYS sAFY STIe4yM AaeTSAxyD ese2 UTA £3Sse3 AuBW *SaNnd5;0 


INOMOCTG & USYA TS9YA SU Dory szeredse of eA2TQ BYQ A0Z3 STaqTSssodwy ATTeEN{AATA ef ZF STesya wyrza-AQazes YyITM 


SINAZGIOOV ZAONGAY dIAH S'IHAHM WIY-ALAAVS 


[teed An avia— 





156 MOTOR VEHICLE SAFETY 


~ 
4 » 
a Le cane 
iil 
a : 
fe 5 , 
a i 
4 \ 
j ta 
; 
: 
/ 
wt 
j 
. 
a : 
i 
. 





t~ 
Ye! 
— 


MOTOR VEHICLE SAFETY 





SuyirsveuT3ug AJezesg eATJowoOINY - NOILVYOdNOD UPISAYHOD 


*udy) soUTS ABD 3TTNq AeTsA1YyO ArsAe UO prPpURIS 


useq Sey pur CCST UT uoTIONporad ojUuy Jnd sea yoReT Aoop Ajezes styl “*sjuepyToor AeaySty [Tenjoe uy pue 


spuno1zy BuyAoig 19[sh1yD 2y} Ye 33S9R YSeID pue APAOCTIOI BTeOSs [[NJ uy yIoq ATpejvedsez pejerAjsuowep useq 
SBY SSOUBATIOIFJO SRI “ae TT Td Apoq 943 wWorz AeMe piPMIOZ But [ [Nd Wory QT SUTeIRseI OSTe Inq ‘pzeM{NO But 
-uedo woly A0op ey suTeIRSeI ATUO Jou Jey AsyTIAIs podeys-p & Sey YOReT STYL “*YORRT AOCOp Ajezes VsATISeZFO 
380m e peonpord Jey werz8o0id QuewdoTeAep e uo peyAeque uoTIeAOdI0D AeTsArYD ‘sjoRdwyT VAeAZs Jsow ey 3NqG 


Aue iepun Zuyuedo wory aed & JO SiOOp 3x43 deey P[NOM YOTYA AeweySsey A0COp Jo V9dhQ & AOZ peeu vy BuTzZTUsODey 


*3NO UMOIYI eSOyI Se ZIzFeS SB 2DTAQ UPI 
eiom 92% 3Oedwy ysez> & BSuUTANp eToOTYeA eyQ eprTsuT BuTUTewWer sjuedno;0 ABD 3843} O2eOTPUT wer801g YyoIvessy 


Aanfu]l yserp xeATIowmoRHYy [1[euUI0D 243 Aq SesBo QuepTooe AemYySTY TeNjoe Jo setpnag ‘uoT_oefe Juedndz0 Jo pooy 


-TI®9ATT 243 Suzuesse, Aq Quepyzooe eTTqowojne ue uz Axnfut Jo ysTA ey soONper Satoje, aoop Ajeses re TskrzyD 


INACIOOV NV NI WV AHL ACISNI NIVWAA OL WALLAG S,1I 








—— EE EEE Ul Oe OE SS See See Sr ONE 7 oe 7 


NN OS 


- = — ——— 





MOTOR VEHICLE SAFETY 


158 








o> 
ue 
= 


MOTOR VEHICLE SAFETY 





SuyzsveutSuq AJezeg eATJOWOINY - NOILVYOdYOD YA ISAYHO 


*s0103 JOedWT 9Yy B3eA29PpOW [[TA Se AsUUeEW e YONS UT PTeTA OF 
peustsep ore [oeym Ajezes sty JO wr pue seyods ey, ‘*uun{oo Butiee98 ButpretAun ‘pttos ey eAoge [12M WTA 


ey ButAey Aq UOTST[ TOO preAMAOF UT UoOTIIeI0Ad JseyS SeptTAozd [xeyA BuTree9s AeQUeD pessecde1 AeTsArzyD PUL 


NOILOALOUd ISAHD UAAAO S'IAAHM ONIWAALS UAINAD GassAowa 





160 


MOTOR 


VEHICLE 





SAFETY 





_ 
co 
m= 


MOTOR VEHICLE SAFETY 


Suyrzsvsuy3uq AJezeS sATJowo NY - NOITLVUOdNOD UA ISAYHD 


‘sem 9y3 JO 3No watnbs 03 pnjs BuyQuUNOWw ey puUe AOATTW 9yQ SMOTTR 3T ‘39eduT 





ze8uessed xzspun ‘“sjuewjsn{pe [ereqeT pue [eOTIAZA Jo BBuer VBxeT, & sepyAoad suTjuNoW jo 2 





@Tqnop sul “AITITIQTSTA PzPAIOF O32 UOTIONAGSGO OU AO 9TIITFT BupAezzo Yeh STTYyA ‘suOTITpUOCD Jsom AepuN MaTA 


PIBAIv91 STqTssod 389q 243 eptTAoad of SF OS peUOTITsOd S} AoAAyTW MOTTA IveI SpTsuT eyR ‘UBTSsep avd yore 1207 


ALZAVS WYOA ACTISV SHAOW BOUIN AMAIA UVAA AHL 








43776 O—59——12 








162 MOTOR VEHICLE SAFETY 





YD 
© 
—_ 


MOTOR VEHICLE SAFETY 





SutrseuT3uq ARZezeS eATJOWOINY - NOILVYOdYOD UFATISAWHO 


*zeqqna eS8uods jo Ajyordes Butqiosqe ABisue oy Ssowt  ®ATJ BuyAReY TeTzeqew e ‘auPYy_ZeINATOd Jo spew sie 


‘sjepow ze{TsA1zyD [[e AOJ peazszyo ‘suoytysnd sseyy, ‘pero, 243 Buytpeeids pue AZieue Butqiosqe Aq sjoedwy yserz93 





pue sdojs ojtued Zutanp Aanfuyt 3sey4> pue peey JO pooyuyTTexTI 243 seonper uUoTYSNS AJjezyes [eued JueuMaAjsuT sy 


NOILOALOWd LSAHOD GNV GVAH SuasdO NOTHSND ALAAVS TANVA INAWNULSNI 








164 MOTOR VEHICLE SAFETY 











ue 
co 
= 


MOTOR VEHICLE SAFETY 





SuyirseuT3ug AJezyeS PATJOWOINY - NOILVNOdYOD UAISAWHO 


*weiZ0ig yoivesey Aanf{u] yserg xATJOWOINY T[TeUIOD 


a43 JO S8utTpuTy oy Aq pe3azoddns ATBu0Ijs Cf MATA STYUL “*UOTIDe30Ad Quednd50 Ae> JoZ soURPRIOdwT AOofew jo se 
PpepzeZezr oq p[Noys AsuUeM CTY UT PTeTYSpUTA eYyR eAOqe ATezIeTpoumMyT vere 9YyQ AOoF BuyUCTYsNS BurpTAorg ‘weoj 


Ot3se{d Butqiosqe ABxzeue sATIOeZZe ATYSTY eB Jo sxzeAvVT TeTIUeJSsqns omg AoTdwe SAOSTA sseyl ‘*3OedwWT prem 





-103 20 dojs ueppns Fo esed uy UOT ZSe30Id epyAoad ‘uoTysno Ajezes [oued JuowNAgsuT 9yF eyTI ‘SAiosTA pepped 


NOLLOALOUd AVAH WAAAO SUOSIA Gzadvd 








166 


MOTOR 


VEHICLE SAFETY 








nrmraiTP RrPmrerteeesS ea 


CA DVWvearw wprTr Tee AP a 


tt 
i) 
= 


VEHICLE SAFETY 


MOTOR 


Suyiseuy3uq AJZeyes eAtJowojNy - NOILVYOdYOD UATSAYHOD 


‘;SseqT Jued 1zad og 03 O¢ -- AanfuT ssezT yonm utegjsns sjleq AjezeS JO SIeIveM BY SJUepPT oe 
AB[TWTS uy yey. sjzeoTpuT weszZ01g yoieesasy Aanfuy yse1zy <ATIJOWO RNY [TexUI0D 9Yy3 Aq SeTpNys Aussey ~*AeAOCTIOI 


IO UOTSTTTOS Buyanp azxzzo szl[eq AQezes sa8equeaApe uMOUy [ [9M 2Yy2 OF UOTITppe uy 2s1e saeBejueape saoge sul 


*sdojs jdniqe Sutinp pue saAind dieys uo jJeas ied 3syj UD Ynoge BuT 


-PTIS wo1z squednds0 JusAeid os[e s3i[eq Ajsjyes *yoRq Jeas Jy JsuTeZe AlTwaty Apoqg s,3uednd00 ay Jo uoTzI10d 


AeMOT 243 ploy AsyQ se ‘sdqt13 Buo, uo Aj{[eToedse ‘an3yIez sonpea djey Aeyl ‘JuepyzoI0e Jo ssed uT uotTz904 


-oad iofew SutptAoad se [ [eM se suOoTI}TpuOS BuyATIp [ewrzou AspuN AszozswoS Burptaza PeuotTatppe szesyo Sajeq Aj,ezeS 


OOL LYOAWOD YUOdA ANV SLIAG ALAAVS 











168 


MOTOR VEHICLE SAFETY 








Oo 
To) 
oo 


SAFETY 


MOTOR VEHICLE 





Sutrseuy3ug AAezes sATIoOWO NY - NOILVYOdYOD UAISAYHD 


*100p ied ay3 Butuedo jo sotueydew 9y2 Yy8norzyQ O8 [TTA PTTYO sATIOe ayI Jey. soueYS 9YyQ seZzTwTUTM 


L9YyAINZ sTYL ‘uoFIzsod peysoT ay. UT ABAaT YOOT IeT[NBa1 ey Sproy ySOT AOOp ,,adhQ ITOqG,, PIBEND PITY PyL 


*pauedo oq 02 100p 3u3 AOTTe 03 dn pauInQ oq Asnw AsAZT UL *aTpueY 1OCOp xyQ BuT{{Nd 
kq peuedo aq 4ouurS 100p 242 ‘UMOp peUiIN i Ss] AeAdT STYR UsYyYM “A2eAST YOOT IO0Op APva|I WNZe1 vyQ Aq peystu 
~INJ Jey. 02 UOTITPpe ut Sst uoyTQoeI0AId STYyUL ‘*pueY UO aAeY OF Jde Jou ST PI[TYyS eB 3eyQ suo ‘Ady IBD e SHTT 


q0efqo ue Aq peseeter oq AlUuo ue> ZI «=*yDO] B UO YOOT e& ST YO, AR@zZeS ACOP ie8ez preNd prtyD ey3 ‘AL TenIoy 


NZUCTIHO WOA NOTLOALONd ATAaNod 











170 MOTOR VEHICLE SAFETY 








171 


SAFETY 


MOTOR VEHICLE 








MOTOR VEHICLE SAFETY 


N 
' 
— 


ee 


SuyzseuT3uq AZezyesg eATJowo Ny - NOILVYOdNOD UAISAYHOD 


*sa9010F QOedwyT 0} soURJSTSeI [eTJUBISQNs I2eTJo 02 JUsWeDIOJUTeI UMUTUNTe pe 
-puedxe ue pue ‘sjoessut 3no deey 0} useIDs uUMUTUNTe Yyseu suTy eB ‘eueIy uUMUTUNTe Bu0I3s eB JO SsjZstTsuoD ‘sTepow 
6S6T Pue “8C6T SLS6T TI® S3TF YOTYA ‘useI0S MOpUTA STYyYL ‘*YyodIeT 93e3 [te} ey} esReTeI 03 sreZuTZ eT39TT Asnq 
10J BTqTssodmy ATTeENIATA ST FF ‘usezoSs sy 2eeW OF PeSTeI S}T MOPUTA 9YR USYyM ‘OsSTY ‘eTOTYeA ey JO Yno But 


-1T1Tey AT[equepyooe wory verpTTYyo Burofk QueAeid sdjey suo3em uoyz3ZeIJs pue SsuBqingnNs AoOJ UseTDS MOPUTA IPe1 sy] 


;CASOTONA GNV AYIV -- 





43776 O - 59 (Face p. 172) No. ! 


(TEM 


NO 


Cc 


eS 
‘ 


10 


ll. 


42. 


13. 


14, 







I. SAFETY FEATURES - ‘AVI!tsG GENERALLY RECOCNIZ 


(TEM 
o~ 
2 ve 
"29 
” “”/~e 
Dual sealed beam headlamps (1958) sg ee 


Automatic beam changer (1959) 


4 

Constant-Level Torsion-Aire (19539 - 10 
suspension 

Back-up lights ra 


Double wrap-around windshield(I957, N/A 
windshield washers 

Rlectric windshield wipers 
windshield defroster 
Instantaneous gasoline heater 
Rear window defroster (1987) 
Rear view prismatic mirror 


Mirror-Matic electronic rear view 


mirror (1959 


Rear view mirror, outside 


Improved remote control foy out-* 
side rear view mirror ( 59) 


RALLY RECOGNIZED SAFETY MERIT 





- 139; 


d) - 


d,o) 


- 106.30 





10.70 











IMPERIAt— 


Sheet 1 of 4 Sheets 


Dealer installed (includes installation 
estimate) 


Not available 
Standard on all models 
Not available on convertibles 


Not available on station wagons 


Not available on convertibles or station wagons 
Not available on six cylinder models 
* 136.50 fk) ot available with air conditioning 


164.95fe) Not available with dual air conditioning 


® 
Ww 
. . 


—_— 


21.45¢a) Not available with air conditioning, air sus- 


pension, manual steering, 40A generator or on 
Ss Windsor X-3 


Not available with overdrive or Powerflite 
trais..ission 


Not available with tire sizes over 9:00 


Available with water heater 
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(TEM 
NO. 
15 Variable panel lights 
13 Seat adjuster, v-way 
17 Auto-Pilot 
le Turn signals 
19 Power braxes 
20 ide brake peda 
21 Simplified control through clutch 
pedal elimination 
Ze Power steering 
23 independent parking brake 
24 ood with double Latch 
23 Saiet: rim wheels 
| 26 Parking brate warning ligat 
27 Captive-Air tires 
rae Safety belts 





































= 7 DODGE ehore CHRYSLER IMPERIAL 


LiL 
























Sheet 2 of 4 Sheets 


(1) Available on hardtops only 

(m) Available on station wagons only 

(n) Available on hardtops and convertibles only 

(o) Available only with automatic transmissions 

(p) Available with 2-speed automatic transmissions 

(q) Available with 3-speed automatic transmissions 

(r) Available only in Windsor light group comprised 
of back-up, parking brake warning, map, rear 
door dome and luggage compart:xent lights 

(s\ Standard on three seat station wagons 


(t’ Standard on three seat station wagons (4 per 
car) 


(u) Special order orf station wagons 
(v) Special order on three seat station wagons 


(w) Includes penalty for &:50 over ¢:00 tires; 
$43.UC for \'indsor two seat station wagons 






NO. 





Safety door latch 

30 |Safety steering wheel (1957, 
31 Padded instrument panel (1957) 
.32  |Padded sun visors (pair) (1957) 
33 §Safety type rear door lock 


34 hild Cuard rear door safety locks 
(paic, 


35 [oubdle ball mounting Sr inside 
rear view mirror (1957) 





35 Seat cushion retainers (1957 


37 [Tail gate window screen (1959) 


43776 O - 59 (Face p. 172) No. 3 





1/ oooce Sf f vooce ji = eee fe EF cunvecen ..-/ f oimecriat — / 


LTT =. 


D-500 package (383 cu. in. engine, dual 4 bbl. 
carburetors, dual exhausts and Torqueflite 
transmission): 


Coronet convertible $368.00 
Coronet VE (except convertible) 398.90 
Royal 326.10 
Custom Royal (except convertible) 304.15 
Custom Royal convertible 243.29 
Sierra station wagons 328.10 
Custom Sierra station wagons 304.15 


H+ 8.00 





Ii. SA¥ETY FEATURES - OF LESSER IMPORTANCE OR LESS WELL UNDERSTOOD OR APPRECIATED 


nstrument signal light 
o-Pilot (1958) 


tigh performance engine and 
transmission 


ircuit breaker with automatic 
reset 


Front folding seat (1/3 - 2/3) 
Recessed door handles (1957) “/A 


Air conditioning 445.60 (kK ) 


43776 © - 59 (Face p. 172) No. 4 





RECIATED 


Sheet 4 of 4 Sheets 


S 


S 


501.00 {b) : 510.40 Kb) 
710.20 {m) 714.25 (Km) 
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Mr. Roserts. We appreciate very much your appearance here. 
Thank you, Mr. DeHaven. 

Mr. DeHaven. Thank you. 

Mr. Roserts. I was asked by the gentleman from Ohio to give him 
the privilege to present the next witness. 

.Scuenck. Mr. Chairman, it is a very high privilege and 
easure and honor to present to this committee for testimony again 
fore us, Col. John Stapp of the Aero Medical Laboratory of Wright 

Air Force Base. That is partly in my congressional district. Colonel 
Stapp has been an outstanding authority during the years in deter- 
mining the amount of force a body can absorb in various ways in 
accident situations, and I believe was the only real source of informa- 
tion the Air Force had when it began its studies of placing animals and 
eople in space flight. Colonel Stapp received international acclaim 
= jis own tests which he made in person rather than to have some- 
| body else doing them, on a sled which was propelled by rocket pro- 
pulsion and came to a very sudden stop. My own personal physician 
said, when he saw the slow-motion pictures of that, he was amazed 
at the effect it had on Colonel Stapp’s body. So, Mr. Chairman and 
- members of this subcommittee, it is a very great pleasure and honor to 
present to the committee, Col. John Stapp. 


STATEMENT OF COL. JOHN STAPP, AERO MEDICAL LABORATORY, 
DAYTON, OHIO 


Colonel Starr. I would like to request four items be placed in the 
record, Mr. Chairman. No. 1, “Human Tolerance to Aircraft Seat 
Belt Restraint’’ published in the Journal of Aviation Medicine, 

March 1958. 

Next, “Human Tolerance to Deceleration’” published in the 

American Journal of Surgery, April 1957. 

Next, “Criteria for Crash Protection in Armed Forces Ground 
Vehicles” published in April of 1956. 

And a speech entitled ‘‘Automotive Crash Injury Research” which 
was first made in 1956. 

Mr. Roserts. Without objection, those documents referred to 
will be included in the record. 

(The documents follow:) 











Human Tolerance to Aircraft Seat Belt Restraint 


By First Lieutenant Sipney T. Lewis, USAF, and 
COLONEL JoHN P, Stapp, USAF (MC) 


Reprinted from THE JOURNAL OF AVIATION MEDICINE, Volume 29, 
Pages 187-196, March, 1958 
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Human Tolerance to Aircraft Seat Belt Restrain; 


By First LieEuTENANT SipNEYy T. Lewis, USAF, and 
CoLoneL JoHN P. Stapp, USAF (MC) 


HE problem of passenger sur- 
- vival in military and civilian air 

transport accidents relates not 
only to protection from crash forces 
of survivable limits. It is largely de- 
termined by the capacity of the pas- 
senger to recover from exposure to 
the impact forces so that he is suffi- 
ciently oriented to release the lap belt 
and leave the aircraft as quickly as 
possible. This is especially significant 
in water ditchings of land based air- 
craft and when flash fires limit escape 
to the first few seconds after impact.’ 
It is possible for transport crashes to 
occur in which the forces are suffi- 
ciently low to cause little if any direct 
injury to passengers, but their dazed 
and disoriented condition would pre- 
vent rapid emergency evacuation and 
they would perish from fire injuries. 
This consideration led to the evaluation 
of the backward versus the forward- 
facing seated positions as methods of 
affording maximum protection to 
transport passengers in the event of 
crashes. 

The basic approach to this problem 
is to determine the human tolerance 
limits to the application of crash-type 
mechanical force while the subject is 
in the seat in either the forward or 





From the Aero Medical Field Laboratory, 
Holloman Air Force Base, New Mexico. 
Lieutenant Lewis is now at 504 Ridge 
Avenue, Carnegie, Pennsylvania. 

Presented on May 6, 1957, at the 28th 
annual meeting of the Aero Medical Asso- 
ciation, Denver, Colorado 


Marcu, 1958 


aft-facing position. For the forward. 
facing position the basic restraint sys- 
tem used is the lap belt; thus the hy. 
man tolerance limit for the position 
would be the human tolerance limit to 
the safety belt restraint. For the back. 
ward facing position the same would 
hold true with the exception that the 
lap belt restraint would play a see. 
ondary role in determining the toler. 
ance limit because most of the force 
will be applied to the back of the sub- 
ject. Once these limits are deter. 
mined, concrete recommendation can 
be made as to passenger seating in air- 
craft and to the minimum stress limits 
around which should be de 
signed. A seat will not afford maxi- 
mum protection unless it is designed 
to withstand deceleration forces that 
are equal to or greater than the forces 
required to reach a human tolerance 
limit. 
Sorin? 


seats 


has accomplished  experi- 
ments with dummies in standard U. S. 
Navy aircraft passenger seats in the 
forward and backward-facing posi- 
tions. These tests do not give human 


reactions to the applied force. 


Parameters of human tolerance to 
experimental application of crash type 
mechanical force have been determined 
with respect to rate of onset, magni- 
tude, duration and direction by ex- 
posure of volunteer subjects, to linear 
deceleration on a rocket sled.** Prior 
to the tests reported here, no experi- 
ments had been accomplished on ex- 
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re of human volunteer subjects to 
crash forces with lap belt only. This 
pe of experimentation was not feasi- 
ble with the rocket sled due to the dan- 


Fig. 1. Swing seat platform showing rig 
for aircraft seat with lap belt 3 inches in 
width. 


ger of inadvertently imposing ex- 
tremely high forces on the subject in 
case of mechanical failure. 

To accomplish experiments on reac- 
tions of subjects to exposure of crash- 
type mechanical forces in the backward 
and forward-facing positions, secured 
by lap belt only, devices were needed 
which could produce decelerative forces 
of short duration, with a rate of onset, 
in the range of 50 to 500 G per second 
and from 5 to 25 G in magnitude. 
Such devices would have to permit 
controlled decelerations and yet be safe 
from mechanical failures. Three de- 
vices were used for this study on hu- 
man tolerance to lap belt decelerations 
while seated in the forward facing 


188 
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position: (1) an aircraft seat hanging 
by cables forming a swing-pendulum ; 
(2) a 120-foot track with the sled 
propelled by an ejection seat catapult 
and decelerated by water inertia 
brakes; and (3) a rubber shock cord 
catapult decelerated by friction brakes. 


THE SWING SEAT 


Description. — An L-shaped plat- 
form was constructed by welding steel 
strap one-half inch in thickness. Eye 
bolts were welded to the top and base 
of the L in order to provide cable at- 
Cables were se- 
cured to the eye bolts and to a boom of 
a pole anchored in concrete. The 
height of the swing from platform 
bottom to the boom attachment points 
was 18 feet 11 inches. Various seats 
can be installed with little delay on 
this type of platform swing. 

For these tests an aircraft passen- 
ger seat was bolted to the platform. 
This seat has provisions for installing 
the lap belt, three inches in width, in 
a manner that would duplicate actual 
aircraft installation. (Fig. 1) 

The deceleration system consists of 
aircraft cabling attached to eye bolts 
which are welded to the platform back 
near the center of gravity of the 
system. A single cable continues to 
the anchor point which for these tests 
was the base of a crane. The length 
of the snub cables was adjusted to 
arrest forward motion of the seat on 
reaching the vertical position, thereby 


tachments points. 


imparting decelerative force to the 
occupant. 
Instrumentation. — Deceleration 


forces were measured by mounting 
Statham strain gauge accelerometers 
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on the subject’s knee, lap belt and 
chest. Two accelerometers were 
mounted on either side of the seat 
directly below the snub cable attach- 
ment points. All accelerometers were 
adjusted so that the plane of sensi- 
tivity would be normal to the horizon- 
tal when the subject was bent as far 
forward as possible over the belt. This 
was to reduce the error of measure- 
ment as the accelerometer moved 
through various angles while the torso 
jackknifed over the belt. 

A bonded strain gauge was used to 
measure lap belt tensions. This strain 
gauge was bonded to a metal buckle 
through which the belt was looped so 
that belt force could be measured as 
of function of buckle deflection. Berk- 
ley counters were used to measure 
time for the swing to travel the last 
foot before impact. From these read- 
ings swing velocity was calculated. 
These were in good agreement with 
calculated values for the height of the 
drop. A 50-channel consolidated oscil- 
lograph recorded directly by means of 
multiple conductor trailing cables from 
the sensing devices on the swing. 

Photographic instrumentation con- 
sisted of two Fastex cameras with a 
speed of 3,000 frames per second, cov- 
ering the subject bending from 90° 
side view and 45° front view, respec- 
tively. 


Test Procedures.—The subject ab- 
stained from eating twelve hours prior 
to the test run, with liquids being 
withheld four hours prior to the ex- 
periment. The attending flight sur- 
geon conducted a thorough physical 
examination, including electrocardio- 
gram, blood pressure, pulse rate, res- 
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piration, orthopedic examination, ang 
neurologic tests. The subject was 
clothed in a summer flying suit. After 
the examination the subject was seated 





Fig. 2. Subject in aircraft swing seat 
showing instrumentation used. 


in the swing seat. A nylon lap belt, 
three inches in width, was the only re- 
straining device used in this series, 
Accelerometers were placed and se 
cured to the subject by straps. Elec- 
trocardiographic leads were strapped 
on and a recording was made immedi- 
ately prior to raising the subject to 
the desired dropping height. Blood 
pressure measurements were obtained 
with the aneroid sphygmomanometer 
taped in place so that readings could 
be taken immediately after decelera- 
tion (Fig. 2). 

After the instruments were calibrat- 
ed, the subject was raised to the de 
sired dropping height. A five second 
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count down was accomplished. Record- 
ing equipment was turned on at the 
count of three. The swing was released 
and snubbed at the vertical position 
thus imparting the deceleration. Imme- 
diately after the deceleration a blood 
pressure reading and_ electrocardio- 
gram were made. The subject was 
then released from the seat and given 
a post-run physical examination for 
comparison with his pre-run status. 
He was then interviewed to determine 
his subjective reactions to the decele- 
ration. In addition to this interview, 
the subject was required to write a 
complete description of sensations be- 
fore, during and after the impact. 


Results —Table I shows the decel- 
erations sustained by the subjects at 
the various drop heights. All subjects 
complained of abdominal and epigas- 
tric pain which started with the appli- 
cation of force to the abdomen and 
persisted for an average of thirty sec- 
onds after the deceleration. Some in- 
dividual reactions to the deceleration 
were bruises over the hip region at 
lap belt impingement area and pain at 
the lower margin of the rib cage which 
varied in duration from two to four 
weeks. The flight surgeon attributed 
this soreness to strained muscle fibers 
of the rectus abdominus muscle at its 
attachment to the ribs. Subjective re- 
actions varied with the individual. 
There was a wide variation in thresh- 
old of complaint for pain experienced 
by different subjects for the same 
exposure. 

The electrocardiograms were found 
to be within normal limits and the 
remainder of the physical was within 
normal limits. Before the drop, blood 
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pressure and pulse rate increased 
slightly as in mild exercise. This 
could be attributed to excitement. Im. 
mediately after there was a slight 
drop. Neurovascular shock levels were 
not reached in these experiments, 


DAISY TRACK 


Description —This track consists of 
two rails 120 feet in length and spaced 
five feet between rail centers. These 
rails are imbedded in concrete 18 
inches thick. The sled is constructed 
of chromium molybdenum steel with a 
seat attached so that the subject rides 
while lying on his right side. A metal 
piston attached to the front of the sled 
enters a water filled brake positioned 
at the muzzle end of the track where 
the desired deceleration is imparted, 
Propulsion is accomplished by the use 
of an M1-Al1 catapult. 


Test Procedures——The subject was 
given a physical examination as pre- 
viously described. After the exami- 
nation the subject was secured in the 
seat by means of the lap belt as a pri- 
mary restraint. For these tests a safe- 
ty strap was fitted over the lap belt 
with four inches of slack, to provide 
a secondary restraint should the lap 
belt fail, without otherwise interfering 
with the experiment. Instruments 
were secured to the subject, and elec- 
trocardiogram, blood pressure, and 
pulse recorded. A five second count 
down was made. The recorders were 
started at the count of three. After 
deceleration the same procedures were 
followed as previously described. 


Results —Table II shows the decel- 
eration levels experienced by the sub- 
jects on this device. The lap belt de- 
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celerations are of particular interest. 
These varied from 10 to 17 G for the 
first five experiments. The subjects 
complained of moderate transient pain 
at lap belt impingement areas, but 
there was no disability or impairment 
that prevented an immediate return to 
duty following examination. 

One subject (HHK) complained of 
severe abdominal pain which caused 
his hospitalization for three days. 
Physical examination revealed no seri- 
ous injury. Heat treatments relieved 
the soreness and the subject was re- 
turned to duty. The injury was diag- 
nosed as muscle strain of the rectus 
abdominus. From the deceleration 
forces developed during this experi- 
ment it appears that this again is an 
individual response to the deceleration. 
Other subjects have sustained decel- 
erations of a greater magnitude (17 G) 
without incident than those sustained 
by HHK (13 G). 

The one variable introduced during 
the experiments on the Daisy track 
was body position. Since the subject 
was lying on the right side, there is a 
one G displacement of viscera from 
their normal position. The primary 
reason for using this device was to 
extend the deceleration durations. Be- 
cause of possible adverse effects of 
the unusual body position, the experi- 
ments were discontinued on the Daisy 
track and a third device employed that 
would extend duration and yet permit 
the subject to be seated during the 
deceleration phase. This device is a 
bungee actuated crash restraint dem- 
onstrator called the “bopper.” 


CRASH RESTRAINT DEMONSTRATOR 


Description.—This device consists 
of a seat mounted on a small platform 
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moving on rails. The seat has proyj. 
sions for installing a combination of 
restraints consisting of lap belt, ip. 
verted-V leg straps and shoulder 
straps, 

The base of the decelerator is 1g 
feet in length, and contains the pro- 
pulsion and braking systems. Pr 
pulsion is accomplished by the 
abrupt release of a stretched shock 
cord. A brake actuator attached to 
the bottom of the seat engages the 
friction-type brakes with dimensional 
interference between the actuator and 
brakes, causing the seat to decelerate 
Entrance velocity and stopping dis- 
tance are the primary factors consid- 
ered in establishing a deceleration level 
for a particular experiment. Either 
factor can be varied on this device to 
give a variety of decelerations. A 
maximum deceleration of 22 G was 
measured on the seat at maximum ve. 
locity and minimum stopping distance, 


Test Procedures—The same pro 
cedures 
employed on these experiments. The 
only variation was a check-out of the 
calculated deceleration by first riding 
a subject with full harness restraint, 
then for the experiment removing all 
restraints except the three-inch lap 
belt. The seat deceleration was the 
primary area of interest on these check 
out tests. 


Results——Table III shows the de- 
celeration records obtained with this 
device. Subjective reactions to the 
decelerations generated on runs No, | 
through 6 were similar to previous 
tests when subjects complained of ab 
dominal pain. The forces measured on 
the lap belt were between 15 and 206. 
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On run No. 7 the lap belt accelerom- 
eter recorded 26 G. The subject of 
this test complained of severe epigas- 
tric pain persisting for about thirty 
seconds. Soreness was evident over 
the thoracic vertebrae which persisted 
for forty-eight hours. Roentgeno- 
grams revealed no fractures. This de- 
celeration was tolerable for this sub- 
‘ect, The force calculated from the 
weight of the subject times the decel- 
eration is 165 pounds times 26 G 
equals 4,290 pounds of force. Im- 
pingement area on the belt was 48 
square inches (16 inches in length x 
3 inches in width) ; therefore average 
impingement pressure was 89.3 pounds 
per square inch. 


DISCUSSION 


Many problems arise when a human 
tolerance limit determination is at- 
tempted for any particular deceleration 
configuration. One of the difficulties 
which is evident in this type of re- 
search is the selection of criteria for 
the determination of this limit. For 
the purposes of this study the criterion 
selected was the point at which rever- 
sible injury occurred. This will be 
the point where the injury sustained 
can be correlated directly with the de- 
celeration applied to the body through 
the restraint system, and with the 
ability of the passenger to escape from 
the seat after the application of this 
force. 

This injury point will vary with the 
individual responses of the subjects to 
the deceleration. Therefore a basic 
consideration necessary in establishing 
the research is in the selection of sub- 
jects, and the availability of a suffi- 
cient number of subjects for a statis- 
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tically valid average response for 
healthy young males. An attempt was 
made to select subjects who would give 
an approximation of a cross section of 
Air Force personnel. As can be seen 
from the tables, subjects varied in 
weight from 128 to 187 pounds, in age 
from 19 years to 45 years, and in 
height from 5 feet 4 inches to six feet 
2 inches. Physical condition was con- 
trolled throughout the study by fre- 
quent examinations by the flight sur- 
geon. Therefore subject selection, 
which excludes females, children and 
old people, and the number of tests 
performed necessarily imposes limits 
in applying the data on human toler- 
ance to lap belt deceleration in this 
report. Further work will be accom- 
plished to accumulate more data on a 
larger number and variety of subjects. 


With these variations now defined, 
we can discuss the results of this 
study. Decelerative force exceeding 
10 G, at a rate of onset of 300 G per 
second and duration of .002 seconds, 
resulted in minimal contusions over 
the hip region at lap belt impingement 
areas. This type of injury is of a mi- 
nor nature and would not incapacitate 
the subject or prevent his immediate 
recovery from the experimental ex- 
posure. 


In the 13 G range, at 300 G per sec- 
ond onset and duration of .002 sec- 
onds, in addition to contusions, there 
may be strain of abdominal muscles 
with resultant tenderness and soreness. 
The degree of this injury will vary 
with the pain threshold and physical 
condition of individual subjects. One 
subject (HHK) was hospitalized for 
observation following such an expos- 
ure to decelerative force. Other sub- 
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jects required a few minutes to re- 
cover from the impact of a 13 G 
force through the lap belt to the 
abdomen. 


Slight injury was produced during 
these experiments at the 26 G peak at 
850 G per second onset with a dura- 
tion of .002 seconds. Following this 
exposure the subject complained of 
muscle soreness in the region of the 
thoracic vertebrae. This was caused 
by flexure of the spine as the torso 
was violently whiplashed over the belt. 
The subject on this test did not expe- 
rience any abdominal muscle strain. 
Only one subject experienced this con- 
figuration, with the highest decelera- 
tion in this series, and it could be an 
individual response. 

One consideration given to the eval- 
uation of the results of the study is 
subject deceleration experience. The 
possibility exists that the tolerance 
limit to a deceleration will be directly 
proportional to the number of decel- 
eration experiences, which for some 
subjects amount to as many as four. 
For this reason the lowest G level at 
which injury occurred for any subject 
is used as the limit of tolerance. Some 
subjects experienced a much higher 
deceleration level without comparable 
injury; therefore tolerance limits will 
be on the low side for the group in re- 
spect to average group performances. 


In applying these results to passen- 
gers of air transport aircraft seated in 
the forward facing position, contu- 
sions and abdominal muscle soreness 
following impact loads of 13 G at 300 
G per second for .002 second duration, 
when all the force is distributed over 
the lap belt area. This necessarily im- 
plies that the seat and all components 
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must not fail and that there be ade. 
quate clearance for the occupants to 
bend over the belt without striking 
any objects. 

This study has _ evaluated the 
tolerance to linear deceleration in the 
forward facing position restrained by 
means of a lap belt, three inches 
in width, with standard Air Fopge 
hardware. Tolerance to restraint with 
a lap belt two inches in width will also 
be investigated. 


CONCLUSIONS 


Minor injury will be produced by 
the application of 10 G at 300 G per 
second onset with a duration of .0Q2 
seconds when restraint is by means of 
a lap belt three inches in width. 

Abdominal muscle strain and 
tenderness can occur at 13 G at W 
G per second with .002 second dura- 
tion when restrained by means of a 
lap belt three inches in width. 

Back muscle soreness can occur 
following 26 G, 850 G per second on- 
set with a duration of .002 seconds 
when restrained by a lap belt three 
inches in width. 


SUMMARY 


Human volunteer subjects were de- 
celerated while restrained by a lap belt 
three inches in width while seated 
forward-facing in three experimental 
devices : 

1. An aircraft seat hanging by 20 
foot cables forming a swing-pendulum, 
which could be raised and dropped 
through a measured vertical com- 
ponent and arrested by a steel cable; 

2. A sled, on a 120-foot track, pro- 
pelled by an ejection seat M1-Al cata- 
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pult and decelerated by water inertia 
brakes; and 

3. A catapult accelerating a seat by 
means of rubber shock cords in an 18- 
foot distance and decelerating it with 
mechanical friction brakes in thirty 
inches or less. 

Rate of onset, magnitude and dura- 
tion of force are tabulated for 30 
human experiments. Air transport 
crash protection is discussed as well as 
tolerance limits to the application of 
crash-type mechanical forces of the 
magnitude investigated by these ex- 
periments. 


. Sorrn, A. B.: 


. STape, J. P.: 
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Human Tolerance to Deceleration 


Lr. Cor. Joun P. Stapp, m.c., Holloman Air Force Base, New Mexico 


r military aviation the loss of life, incidence 
of total disability and time loss justify re- 
search on the safety and salvage aspects of 
accidents. Safety relates to all factors pre- 
venting or reducing the occurrence of accidents; 





Fic. 1. Edwards sled with subject during a full stop in 
brake area, entrance velocity 88.6 miles per hour to a 
stop in 18.25 feet. 


salvage is concerned with preventing or reduc- 
ing the consequences of accidents. One aspect 
of the salvage problem considers the relation- 
ship between force characteristics and their 
biologic effects, a field of research which has 
been designated as biodynamics. Motion at 
high speed involves a risk of accelerative or 
decelerative forces of rapid onset, great magni- 
tude and comparatively brief duration, capable 
of injurious or lethal effects to living organisms. 
By applying known increments of mechanical 
force to experimental subjects, a dynamic 
stress analysis can be accomplished to limits of 
tolerance, defined by signs of reversible in- 
capacitation, or of survivable injury or up to 
lethal effect. Two main lines of application for 
this research have existed to date: protection 
from forces incurred in aircraft crashes, and 
tolerance to conditions of escape from aircraft 
during in-flight emergencies. 

In order to accomplish precisely controlled 
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exposures of living organisms to predetermined 
configurations of mechanical force with reason. 
able safety, the chosen instrument has evolved 
as a rocket or catapult-powered sled, slipper 
mounted on rails, carrying the subject, record. 
ing and transmitting instrumentation and 
braking devices, which can be accelerated to 
the required velocity and then decelerated 
according to plan. 

The factors which can be permutated are (1) 
orientation of the body with respect to the 
direction of linear decelerative force, (2) rate 
of application of the force, (3) magnitude of 
deceleration, and (4) duration of application, 


AIRCRAFT CRASH FORCES 


This investigation was begun in 1946 by the 
Aero Medical Laboratory of Wright Air De- 
velopment Center using a linear decelerator, 
consisting essentially of a rocket-propelled sled 
which could be decelerated or stopped by 
mechanical brakes in a predetermined manner, 
Northrop Aircraft, Inc., of Hawthorne, Cali- 
fornia, designed, fabricated, maintained and 
operated the device between April, 1946, and 
June, 1951. Edwards Flight Test Center, Ed- 
wards Air Force Base, California, was chosen 
as a base of operations because of the avail- 
ability of a precision built, 2,000 feet long, 
standard gage, railroad track. The equipment 
is described in detail in Air Force Technical 
Report No. 5993, dated February, 1950. 

It consisted essentially of a 1,500 pound sled 
of chromium-molybdenum steel tubing and 
approximately 15 feet in length, stressed to 
more than 100 g with a safety factor of 1.5 and 
designed to carry a seat or litter and instru- 
mentation. Propulsion of the slipper mounted 
sled along the rails was by one to four solid 
fuel Jato-type rocket motors, providing a thrust 
of 1,000 pounds each for five seconds. Two 
braking keels were mounted parallel length- 
wise beneath the sled. (Fig. 1.) 
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The braking action was by forty-five inde- 

dently pressurized and actuated units in a 
50 foot area between the rails, each unit con- 
sisting of two parallel pairs of brake shoes 
5 by 11 inches in area, closed by pneumatic- 
hydraulic actuated levers com pressing the 
shoes together and clasping the moving keels 
attached to the sled, with an action resembling 
a knife blade being pulled through a vise. 

The rate of onset, magnitude and duration 
of decelerative force was determined by the 
yelocity of the sled, the number and sequence 
of brakes used and the braking pressure. 

Four telemetering channels permitted re- 
cording of data from accelerometers and strain 
gage tensiometers. High speed motion picture 
cameras were mounted both on the sled and 
along the track in overlapping profile at the 
braking area to record motion studies of sled 
and occupant. Velocity was accurately deter- 
mined by surges induced in series-connected 
coils along the track when a magnet attached 
to the sled passed over them, recorded simul- 
taneously with a time signal from a 1,000 cycle 
crystal oscillator. Velocity was also determined 
from ribbon frame camera timed exposures at 
120 frames per second at the braking area. 
Table 1 lists the program of tests and experi- 
ments performed with the decelerator through 
June, 1951. 

The volunteer human subjects included three 
flight surgeons, one pilot, two parachutists, two 
harness makers, a medical technician, an aerial 
photographer, an aerial gunner and an ordnance 
specialist. One of the flight surgeons was also 
a pilot. Ages ranged from twenty-five to forty- 
one years, weights from 142 to 206 pounds, 
heights from 66.5 to 72 inches. The range of 
body sizes and somatotypes usually encoun- 
tered in the Air Force was well represented, 
considering that only twelve subjects were used 
in the seventy-three experiments. The maxi- 
mum number of exposures to decelerative 
forces sustained by any one subject was 
twenty-six, including the most severe tests of 
the series. No sedation or medication of any 
sort was used with human subjects either 
before or after tests. 

Eighty-eight experiments were accomplished 
with chimpanzee subjects to explore the per- 
formance range of the decelerator, and to estab- 
lish safe parameters for human experimentation 
with the same equipment. The use of animals 
of the size and ferocity of chimpanzees was 
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justified by the close approximation to human 

masses, dimensions and reactions. Subjects 

were presented to linear decelerations while 

seated facing forward, seated facing backward, 

seated facing sidewise, lying supine feet first, 

lying supine head first, and lying transversely 
TABLE 1 


EDWARDS AIR FORCE BASE, CALIFORNIA, 
2,000 FOOT TRACK (1947 TO 195! 





Ty pe of Test N« 
Performance 29 
Acceptance 3 
Chimpanzee 88 
Dummy 61 
Human 73 
Total 254 


across the sled while facing to the rear with the 
back against the bulkhead. 

Human subjects were exposed in the forward- 
facing and backward-facing seated positions 
only. Concurrently with the evaluation of 
tolerance limits, development of harness con- 
figurations was accomplished. Optimum re- 
straint configuration for the forward facing, 
seated position was proved to be the shoulder 
straps, lap belt in 3 inch width nylon webbing, 
with a pair of tie downstraps known as the 
“inverted V” to hold the belt and shoulder 
straps down against the bottom of the seat. 

It was established conclusively that very 
high decelerative force can be sustained by 
primates, provided there is adequate protection 
from collision with solid objects. The maximum 
deceleration sustained by a chimpanzee in this 
series was from 174 miles per hour to a stop in 
27.5 feet in the supine, head first position. This 
could have been survived with some temporary 
disability by a human being. It is many times 
what would be encountered in any automobile 
collision or plane crash short of complete 
demolition of the vehicle. 

In order to evaluate the effects of impacts of 
high rate of onset and short duration, capable 
of lethal effects, a device known as a monorail 
decelerator was developed. The monorail de- 
celerator consists of a welded steel carriage, 
sliding on and suspended from a lubricated 
horizontal rail. Propulsion is derived from an 
aircraft seat ejection catapult. Velocities vary- 


35 
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ing from 15 feet per second to 47 feet per second 
were provided in these experiments by varying 


the powder charge in the catapult cartridges. 


The carriage was decelerated by striking a 
lead cone attached to a frame welded to the 
rail. The coefficient of restitution of lead is 


TABLE 
HOLLOMAN AIR FORCE BASE, NEW MEXICO, 
120 FOOT TRACK (1953 TO 1956) 


Type of Test No. 
Acceptance and Performance 25 
Instrumentation 
Dummy.. | 14 
Chimpanzee 26 
Human | 25 
Instrumentation run I 

Total 98 


sufficiently low to result in almost complete 
absorption of the energy of the carriage, thus 
minimizing rebound. Variations in the decelera- 
tion pattern were obtained by using different 


sizes of cones. 


Electronic chronographs recorded velocity at 
time of impact. Motion studies were made by 
high speed cameras. Accelerometers and strain 
gages on the seat and subject recorded directly 
through trailing wires to an oscillograph during 
the 30 foot displacement of the carriage from 


catapult to impact point. 


Experiments were performed with anes- 
thetized hogs as subjects. One series determined 
the effect of impinging the subject against 
simulated sections of instrument panel, simu- 


lated control wheel surface and control stick. 


A second series evaluated the protection af- 
forded by lap belt alone, lap belt plus shoulder 
straps, and lap belt combined with shoulder 


straps and inverted V tie downstraps. 


Uninjured survival of anesthetized hogs oc- 
curred in all experiments up to 80 g in the 
backward-facing seated position and to 125 g 


in the forward-facing seated position. 


The comparative vulnerability of chest, mid- 
riff and abdomen to impingement by the simu- 
lated instrument panel section, control wheel 
and stick were determined in lethal experi- 
ments. Forces that could easily be sustained 
without injury while the subject was restrained 
with webbing caused death when the subject 
was impinged against the solid test objects. A 
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total of fifty-two experiments have been 
formed with this device. 

A more elaborate short track impact type 
decelerator having the same performance r 
has been activated at Holloman Air Force Base 
It consists of a track 120 feet long with two 
rails 5 feet apart on concrete piers 3 feet high 
A chrome-molybdenum steel sled is slipper 
mounted between the cylindrical rails, and can 
carry up to 350 pounds of payload at a may). 
mum deceleration of 200 g. Maximum velocity 
is 150 feet per second. Deceleration can he 
either with the lead cone method of the pre- 
viously described monorail decelerator, or with 
a braking piston carried by the front of the sled 
entering a water filled cylinder by rupturing a 
frangible stopper and displacing water through 
orifices in the walls of the cylinder. The orifices 
can be changed in size or completely closed ac. 
cording to the desired deceleration-time pat- 
tern. A trailing cable permits direct recording 
of a large variety of sensing devices. In other 
respects, the instrumentation is similar to that 
used in the monorail decelerator. To date a 
total of ninety-eight tests have been’ performed 
with this device. (Table 11.) 

Two types of experiments have been carried 
out at Holloman Air Development Center with 
a pendulum-type decelerator, consisting of a 
weighted seat suspended like a garden swing, 
so that it can be elevated and allowed to drop 
against a test object or to swing until arrested 
by a snubbing cable. Anesthetized hogs were 
used in lethal experiments to determine impact 
damage to the chest and abdomen on collision 
with a variety of steering wheels, and a series 
of human experiments were begun to deter. 
mine tolerance to deceleration in the forward 
facing seated position, restrained by a lap belt. 
The latter series is still in progress and results 
are incomplete. 


per. 


SUPERSONIC WIND DRAG DECELERATION 


The human body in free fall following seat 
ejection and separation from the seat, is an 
unstable mass whose flexibility displaces the 
center of gravity at random so that erratic 
tumbling and spinning occurs. Wind ram pres- 
sure against the drag area presented by the 
seat and its occupant emerging from the air- 
craft produces abrupt linear deceleration at the 
instant of separation. The wind blast can buffet 
and flail head and extremities and abruptly 
compress or buffet body walls. The statically 
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measured magnitude of the imposed wind drag 
deceleration does not express the individual and 
combined effects of its component factors. 

The investigation of decelerations lasting ten 
to twenty times as long as crash forces, such as 
would be encountered during wind drag de- 
celeration following exit from aircraft in super- 
sonic flight, has been accomplished at Holloman 
Air Development Center from April, 1953, to 
the present. A much higher capacity rocket 
sled was used, with prolonged deceleration 
obtained by using water brakes. 

This device consists of a test sled weighing 
2000 pounds on which the subject and in- 
strumentation are carried, and a propulsion 
sled on which the rockets are mounted. Both 
sleds are equipped with fixed scoop water 
brakes. Water entering the scoops on the test 
sled is turned 90 degrees through conduits and 
ejected to the sides. A retarding force of 1 pound 
for each pound of water passing through the 
conduit is applied to the sled. The propulsion 
sled also has fixed scoops but of lower clearance, 
so that braking begins at a shallower depth of 
water. The conduits on this sled are 180 degrees, 
throwing water forward during deceleration. 
Two pounds of retarding force result from each 
pound of water passing through the conduits. 
The total braking force is a function of the 
pounds of water per second passing through the 
conduits. 

Instrumentation for this device was basically 
similar to that used in the 2,000 foot track de- 
celerator, with the addition of Pitot tubes and 
wind pressure gages to measure the impinging 
wind ram pressures. The high velocities, ob- 
tained from as many as twelve propulsion 
rockets of 4,500 pounds’ thrust and five sec- 
onds’ duration prior to the separate decelera- 
tion of propulsion sled and test sled after rocket 
burn-out, permit prolonged water brake de- 
celeration in the section of track prepared for 
this purpose. The 3,500 foot track has rails 
7 feet apart between which lies a concrete ditch 
5 feet wide and 18 inches deep, sloping very 
slightly for drainage. At the end of the accelera- 
tion phase of a run, during which the scoops 
under the sled go through the dry ditch, a sec- 
tion of the track is reached where frangible 
masonite dams have been inserted in slots 
provided in the walls of the concrete ditch. 
Dam height is adjusted to provide water 
depth required for the calculated braking pat- 
tern. The only limitation on braking distance 
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is the remaining track length. In this way, 
durations of more than .1 second at 100 g peak, 
of more than .4 second at 50 g, and of more 
than 1 second at 25 g plateau are possible. 

A lightweight, high velocity rocket sled de- 
signed for attaining maximum tolerable wind 


TABLE 11 
LONG TRACK (3,500 FEET) 





Type of Test No. 

Dummy : 3 
Chimpanzee...... i 50 
Human — 3 
Total : ; . 56 





ram pressures, identical in instrumentation and 
braking with the sled described, but propelled 
by up to nine rockets of 1.8 seconds duration 
and 7,800 pounds’ thrust has been built and 
used for wind blast tests at Holloman Air Force 
Base. A maximum velocity of 1,446 feet per 
second or 996 miles per hour equivalent to 
Mach 1.3 at ground level has been attained 
with this device. Chimpanzee and dummy sub- 
jects only have been used with it Table m1 
lists the tests and experiments performed to 
date with these two sleds. 


RESULTS 


Findings in all experiments with human sub- 
jects have been reported in detail in Air Force 
Technical Report 5915 [9,10] and in The Jour- 
nal of Aviation Medicine (26: 268-288, 1955). 

Human tolerance to linear decelerative force 
in the forward-facing seated position for expo- 
sures of less than .2 second is primarily deter- 
mined by the rate of application of force (the 
third derivative of motion, or rate of change of 
deceleration) and, secondarily, by the magni- 
tude of force, provided that the force is applied 
to the solid quarters of the body through web- 
bing restraints. The points of reversible in- 
capacitation were reached at 38.7 g when rate 
of application was more than 1,350 g per sec- 
ond, and at 50 g when the rate of application 
was 500 g per second or less. (Fig. 2.) 

Experiments with chimpanzees indicate that 
for the same orientation, injuries begin at 65 g 
with 6,000 g per second rate of onset, and at 
more than 100 g with 1,500 g per second or less 
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Fic. 2. Human tolerance to linear deceleration limit for reversible incapacita- 
tion to: A, rate of onset; B, magnitude; C, duration of decelerative force in the 


forward-facing seated position. 


rate of onset, with duration of exposure between 
.1 and .2 second. 

Lethal experiments with anesthetized hogs 
indicate that at rates of onset between 5,000 
and 15,000 g per second, for durations between 
.04 and .08 second, up to 125 g could be sus- 
tained with reversible injuries, ranging up to 
220 g with serious to fatal injuries. 
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Fic. 3. Time-G effects on human being. 


With respect to orientation, the human body 
is almost equally tolerant to deceleration in the 
backward-facing position, provided an even, 
firm backing of energy-absorbing material 
such as a half inch of felt against sheet steel is 
used. Experiments did not exceed 35 g in this 
orientation because no higher exposure was 
required to provide criteria for backward- 
facing passenger seats. The human body struc- 
ture having the lowest failing limit is the 
vertebral column when force is applied along 
its length, particularly from buttocks to head in 
the seated position. With optimum alignment, 
up to 34 g can be tolerated at less than 500 g 
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per second rate of onset, but with hyperflexion 
(back bent forward to the limit of motion) this 
diminished to less than 15 g in one aircraft 
accident case that was instrumented with 
accelerometers. The difference is due to dimin- 
ishing contiguous impinging surfaces between 
vertebrae in the lumbar spine. 

In hogs with vertebral column in optima 
alignment, more than 75 g at higher than 
5,000 g per second rate of onset was required to 
produce vertebral fractures. Chimpanzees have 
been similarly exposed to 65 g without fractures, 

In chimpanzees, impact loads against harness 
of more than 75 pounds per square inch attained 
in less than fifteen milliseconds can produce 
fatal damage to the lungs, consisting of hemor- 
rhagic areas of ruptured air sacs. 

Prolonged decelerations, in which durations 
range from .2 to .3 second, demonstrate that 
hydrostatic pressure effects due to displace- 
ment of body fluids, have a latent period of 
.2 second before they are appreciable, and that 
they are definitely evident at .4 to .6 second 
of exposure to as low as 10 g at 400 g per second 
rate of application. The range of the duration 
versus g spectrum of the decelerator overlaps 
that of the human centrifuge for exposures of 
more than two seconds. (Fig. 3.) 

The high performance Holloman decelerator 
has demonstrated that man can tolerate 1,107 
pounds per square foot of wind blast in a total 
time of less than 6.4 seconds, provided it is 
excluded from the head, and that head and 
extremities are protected from flailing. Chim- 
panzees have tolerated up to 1,800 pounds per 
square foot while similarly exposed. With bare 
head free to flail, a chimpanzee subject died of 
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brain injuries after exposure to 1,200 pounds per 
square foot of wind blast in a sled ride. ; 
Crash experiments with surplus Air Force 
and Navy aircraft conducted by Eiband, 
Black, Preston, Pinkel and other workers at 
the National Advisory Committee for Aero- 
nautics’ Lewis Propulsion Laboratories, by 
propelling instrumented aircraft occupied by 
dummies into a runway barrier, confirm the 
magnitude, duration, rate of application of 
decelerations and the force measurements ac- 
complished on the rocket sled exposure of 
human, chimpanzee and dummy-type experi- 
ments. The high human tolerance to abrupt 
deceleration confirms the observations of 
DeHaven and Dubois on accidental high falls 
and survivals of high impact aircraft accidents. 
The first observation of the effects of super- 
sonic wind drag deceleration during ejection 
seat escape confirms the range of forces em- 
ployed in the high performance rocket sled tests 
performed at Holloman Air Force Base [5]. 
The first experimental measurements of these 
wind drag deceleration forces under conditions 
of flight were obtained in a series of four down- 
ward ejections of chimpanzee subjects in stand- 
ard ejection seats from an air dropped missile 
accelerated downward to Mach 1.4 at 20,000 
feet at the point of ejection. Analysis of the 
first two of these experiments is complete and 
is reported by the Cook Electric Company. 
Because of mechanical failures in the recovery 
system, free fall of seat and occupant to the 
ground produced damage which overshadowed 
any evidence of injury during escape except 
in the third of these tests, not yet reported, in 
which the seat failed in a manner that caused 
strangulation of the anesthetized subject by a 
chin strap of the cloth muzzle, and no other 
lethal injury. This subject was parachuted 
down following the estimated opening shock of 
35 g. The first two tests were instrumented to 
show vital signs of heart beat and respiration 
persisting after ejection and before descent. 
Figure 2 shows three curves respectively 
indicating maxima for each of the three factors 
other than direction of force, which was trans- 
verse to the seated subject from front to back. 
Accurate presentation of experimental findings 
requires all three curves. In the transverse axis, 
any combination of rate of onset, magnitude 
and duration can be tolerated which does not 
exceed the experimentally established bound- 
aries presented by these three curves. In the 
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vertical axis, the limits of tolerance vary with 
the alignment and position of the vertebral 
column. With the column in the erect position 
and maximum area at apposition impinging 
between vertebrae, forces exceeding 30 g at 
500 g per second have been sustained without 
mjury. 

If the body is bowed forward to the limit of 
curving the spine, wedge fractures have been 
produced by g to 14 g at less than 500 g per 
second in the first and second lumbar vertebrae. 
They were tilted forward until only the front 
rims of the vertebral bodies carried the con- 
centrated loading. 

Hydraulic forces can rise to the point of fail- 
ure in blood vessels if a latent period of .2 sec- 
ond required to overcome elasticity of tissues 
and viscosity of body fluids is exceeded. 

Another latent period of 2 to 5 seconds or 
more is required for accelerations in the long 
axis from head to foot to offset the pumping 
force of the heart and deprive the brain of 
oxygen long enough to affect 
consciousness. 

Tumbling in the head over heels direction 
has been investigated to limits of human toler- 
ance and lethal effect on animals by Weiss and 
associates in a report published in The Journal 
of Aviation Medicine (25: 5, 1954). Subjects 
were spun on a turntable while lying on one 
side. With the heart at the axis of rotation, 
human beings lost consciousness in twelve sec- 
onds at 160 revolutions per minute, and results 
were fatal for anesthetized animals at 200 revo- 
lutions per minute for two minutes. Sperry, 
Nielsen and associates in free fall bail out 
experiments, with the highest at 45,200 feet, 
found disorientation, vertigo, nausea and loss 
of consciousness among the effects encountered. 
The less dense atmosphere at the greater 
heights permitted faster tumbling. In the same 
experiments, the impingement of wind blast 
at ram pressures higher than 650 pounds per 
square foot at the instant of ejection caused 
flailing of the inadequately secured arms of the 
subjects, overriding all muscular efforts to re- 
sist. In two cases, fractures and dislocations 
resulted at less than 500 knots and 30,000 feet 

With respect to transverse decelerative 
forces, accident data on human beings com- 
pared with experiments on both hogs and 
chimpanzees indicate that structural failure 
points on the chest and abdomen impinged 
against a solid hard surface are practically 
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identical. Aortas can be ruptured by a 2,000 
foot pound impingement of a hog’s chest against 
a conventional steering wheel. Transverse de- 
celeration against a webbing harness that dis- 
tributes the load on the four quarters of the 
body indicates very little variation in tolerance, 
probably less than 10 per cent. It would be a 
conservative estimate to say that human sur- 
vival of serious injury begins at two and one- 
half times the transverse reversible incapacita- 
tion point for either forward or backward 
deceleration. The rate of onset is a potent 
factor in determining tolerance limit for trans- 
verse deceleration. At 6,000 g per second and 
70 g peak in a .13 of a second duration one 
chimpanzee sustained lung injuries similar to 
those found in explosion blast. The calculated 
rate of onset and maximum force of impinge- 
ment against the harness was fifteen milli- 
seconds to reach 75 pounds per square inch. 
With rates of onset of less than 1,000 g per 
second up to 150 g peaks have been sustained 
without injury by chimpanzees. In the longi- 
tudinal axis, the vertebral column of the chim- 
panzee is at least twice as strong as that of a 
human being because of its lack of lumbar and 
cervical curves and rigidly supported architec- 
ture. The next most vulnerable structure is the 
central nervous system which reacts with 
reversible physiologic responses in man, begin- 
ning at 30 g, 1,000 g per second rate of onset 
with vasomotor shock and retinal spasms rang- 
ing to concussion signs and retinal hemorrhage 
at more than 45 g. The rate of onset again is 
the controlling factor from 30 g up of magni- 
tude. With forces prolonged beyond .6 second, 
Purcher’s syndrome of the eyes was observed 
in both chimpanzees and humans. Repeated 
exposures in both humans and chimpanzees 
do not produce observable accumulative effects. 

It can be concluded from all of the foregoing 
that the structural strength of the human body, 
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its energy absorbing characteristics with respect 
to brief applications of high dynamic loads, its 
tolerance to abrupt wind blast of nearly e 
sive violence facilitate salvaging the victims of 
high speed transportation accidents. The appli. 
cation of this knowledge can lead to a great 
saving of lives and prevention of disabilities. 
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[HADC technical note] 


CRITERIA FOR CrAsSH PROTECTION IN ARMED Forces GRouND VEHICLES 


John P. Stapp, Lieutenant Colonel, USAF (MC), and Sidney T. Lewis, First 
Lieutenant, USAF, April 1956, Aero Medical Field Laboratory, Holloman 
Air Development Center, Holloman Air Force Base, N. Mex. 


NOTICE 


When Government drawings, specifications, or other data are used 
for any purpose other than in connection with a definitely related 
Government procurement operation, the U.S. Government thereby 
incurs no responsibility nor any obligation whatsoever; and the fact 
that the Government may have formulated, furnished, or in any way 
supplied the said drawings, specifications, or other data, is not to be 
regarded by implication or otherwise as in any manner licensing the 
holder or any other person or corporation, or conveying any rights or 
permission to manufacture, use, or sell any patented invention that 
may in any way be related thereto. 


PUBLICATION REVIEW 


Manuscript copy of this note has been reviewed and approved for publication. 
For the commander: 
Ortro R. Haney, 
Colonel, USAF, 
DCS8/Operations. 
1, PURPOSE 


An evaluation of the problem of crash protection for ground vehicle occupants 
involved in accidents is presented. Modification of ground vehicles in order to 
improve their crash protection characteristics is recommended. Specifications 
for lap belts and lap belt installations are described and the use of these belts on 
atrial basis with the Office of Ground Safety as the monitoring agency is recom- 
mended. This report will assist in solving the problem of reducing injuries to 
occupants of vehicles involved in accidents. 


2. FACTUAL DATA 


2.1 The primary factors to consider in protecting vehicle occupants from 
crash forces are the limits of human tolerance to these forces. The parameters 
of human tolerance to experimental application of crash type mechanical force 
have been determined with respect to rate of onset, magnitude, duration, and 
direction.!2? The problem then remains to determine the forces encountered in 
automobile collisions and methods for attenuating these forces so that they will 
be within the human tolerance limits. 

2.2 The forces generated in automobile collisions will be dependent upon a 
number of factors such as: 

2.2.1 Speed at impact. 

2.2.2 Impact area, whether rear end, head on, broadside, or roll over. 
2.2.3 Type of vehicle or vehicles involved in the collision. 

2.2.4 Object impacted. 

Severy and Mathewson? have investigated forces encountered in rear end 
collisions of automobiles and in collisions of automobiles with fixed objects. For 
the impact conditions investigated, they give deceleration patterns, frame de- 
formation, and automobile impact analyses. This work indicates what forces 
will have to be attenuated in order to reduce injuries to vehicle occupants. 

2.3 There are many accident configurations which can cause serious injury 
to occupants of the vehicles involved. The most serious accident configurations 
for U.S. Air Force motor vehicles by order of precedence are: 

2.3.1 Vehicles impacting a fixed object. 
2.3.2 Roll over of vehicles. 
2.3.3. Vehicles involved in head on-collisions. 


! Stapp, John P.: ‘‘ Effects of Mechanical Force on Living Tissues,” J. Avn. Med. August 1955. 
* Stapp, John P.: ‘Human Exposures to Linear Deceleration,” Pt. II. ‘‘The Forw Facing Position 
and the Development of a Crash Harness,”” December 1951. 
Severy, Derwyn M., and Mathewson, John H.: “Technical Findings From Automobile Impact 
Studies” (unpublished report). 
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In vehicles involved in head on collisions, the ratio of drivers killed to those 
receiving temporary injuries is 1 to 4, whereas the ratio of passengers killed to 
those receiving temporary injuries is 1 to 17.4 This indicates a much higher force 
concentration on drivers than on passengers. By installing protective devices 
in vehicles, the occupants can be protected against the forces and the degree of 
severity of injuries can be reduced. 

2.4 Studies have been conducted to correlate passenger injury to impact 
areas within the car and to accident configuration.’ From these studies it is 
apparent that some types of protective devices are necessary to decrease the 
injury-producing characteristics of vehicles. One of the principal automobile 
manufacturers has already incorporated padded dashboards, seat belts, safet 
door latches, and energy absorbing steering wheels as devices for reducing injuries 
to passengers in accident situations. These studies and the subsequent incor. 
poration of safety devices can be indications to ways of increasing the crash 
protective characteristics of Armed Forces ground vehicles. 


3. GROUND VEHICLE MODIFICATION 


3.1 It has been shown that in impact situations, ejection from the vehicle 
doubles the risk of injury. One method of preventing these ejections ig to 
strengthen door latches so that they will not open under impact conditions. 
Ground vehicles should be equipped with safety door latches so as to prevent 
ejection of occupants in accident situations. 

3.2 Many injuries to occupants are caused by the occupant being thrown 
against various objects within the vehicle. Interiors of vehicles should be 
delethalized to increase their crash protective characteristics. 

3.3. Open-top vehicles should have retrofitted rollover structures to protect 
occupants in rollover-type accidents. These structures should be retrofitted so 
as to be easily removed in instances where the structures would interfere with 
the combat operation of the vehicle. This device would have to support the 
weight of the vehicle in the overturned position with an additional safety factor 
incorporated to withstand the forces if the vehicle overturns at speeds up to 40 
miles per hour. Such a device is being designed and constructed by Prof. J. J, 
Ryan at the University of Minnesota under Air Force contract 29(600)-831 
which is monitored by the Aero Medical Field Laboratory, Holloman Air Develop. 
ment Center. 

3.4 Bumpers should be used that will adequately attenuate the crash forces 
so that the force transmitted to the occupant compartment will be within the 
human tolerance limits. Under Air Force contract 29(600)—831, Professor Ryan 
is designing a hydraulic and spring mounted bumper that will meet the above 
specification. These bumpers will be retrofitted so that minimum of time and 
material will be necessary to afford their immediate installation after the device 
has been tested. 

3.5 Dials and hand controls should be arranged for maximum efficiency of 
operation so that motor-vehicle operators would not have to divert their attention 
from the control of the vehicle to check their instruments. This arrangement 
should be such that the injury-producing potentiality of the instruments would 
be reduced in instances of an accident. 

3.6 Tracks and locks on movable seats should be stressed for a minimum force 
of 5,000 pounds. This will reduce the possibility of seats tearing loose from their 
anchorage and adding to the impact weight of the occupant. This strengthened 
installation will serve as better foundation for seat belts. 

3.7 Steering wheels should be collapsible or presenting broad flat surfaces 
parallel to the thorax. This would help to reduce injuries to drivers who are 
secured by lap belts and are impinged on the steering wheel in accidents. The 
energy-absorbing wheel produces less injury than the standard wheel under 
identical test conditions.’ 





4 USAF and Private Motor Vehicle Ground Accident Experience, Driver and Passenger Crash Injury 
Analysis, January Through June 1955."" (Prepared by Reports, Analyzers and Survey Division, Assist- 
ant for Ground Safety, DCS/P, Headquarters, U.S. Air Force. 

5 Annual report, for the period April 1, 1955, to March 31, 1956, Division of Automotive Crash Injury 
Research, John O. Moore, Director of Division. 


* Moore, John and Towin, B.: “A Study of Automobile Doors Opening Under Crash Conditions,” 


August 1954. Automotive Crash Injury Research, Cornell University Medical College, 1300 New York 
Avenue, New York 21, N.Y. 

7 Lewis, Sidney T.: “Test Report on Biodynamics of Human Factors in Aviation,’’ Holloman Air 
Development Center, New Mexico, August 3, 4, 16, 17, 1955. 
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3.8 All structures that could be impacted by the head when an individual is 
secured by lap belt should be foam plastic covered. This would reduce the 
severity of head injuries of occupants on impact with these structures. 

3.9 Headrest structures should be incorporated on seat backs so as to reduce 
the possibility of whiplash injury to the neck. This would be beneficial in rear- 
end-type collisions when the neck is severely jerked or in situations when occu- 
pants are restrained by lap belt and shoulder harness. 

3.10 Lap belts should be incorporated to prevent occupants from being ejected 
from the vehicle or thrown violently against objects within the automobile. 
Specifications for lap belts and installation are described in the following section. 


4. LAP BELT SPECIFICATIONS 


4.1 The webbing for the belts should be the same as that utilized in the B-4 
parachute. These specifications are MIL-W-4088 which are as follows: 
4.1.1 Nylon warp, nylon filling. 
4.1.2 Type 13. 
4.1.3 Plain weave. 
4.1.4 6,000-pound tensile strength. 
4.1.5 Abrasive treated. 
4.1.6 1% inches wide. 

By using this webbing the installation of the belts could be expedited since it 
has already been field-tested and would eliminate an extensive testing program on 
any other type material. This webbing is being produced and can be easily pro- 
cured. Any difference in cost between this webbing and some other type material 
is more than offset by its long-wearing characteristics. This would eliminate the 
replacing of the webbing as often as compared to a cheaper material. 

4.2 Buckles, hardware, and attachments should be stressed for 6,000 pounds. 
The buckles should be metal to metal fitted with a positive cam-type lock capable 
of being opened with either hand. It should weigh no more than three-fourths 
pound. It should be constructed of stainless steel or equal. There should be 
frietion-type link adjustments on either side of the buckle and no pull applied to 
any stitches. 

43 Attachment of the belt should be by the following methods: 

4.3.1 To an adequately stressed metal angle piece attached to the back of the 
seat with 10,000-pound strength aircraft control cable linkages continuing to the 
frame through holes in the floor positioned so as to give minimum interference with 
floor foot space in the rear compartment of the vehicle. 

4.3.2 Reinforce floor panel with metal bar and attach belts to floor panel and 
bar by means of metal washers. 


5. RECOMMENDED APPLICATION 


5.1 Seat belts should be eventually installed in all Armed Forces ground 
vehicles. For the present time they should be installed in the following type 
vehicles : 

5.1.1 Emergency vehicles authorized to operate above usual speeds such as 
ambulances, firetrucks, air police vehicles, and crash vehicles. 

5.1.2 Vehicles authorized for offbase operation at nighway speeds such as 
staff cars, pickups, carryalls, and panels. 

5.1.3 Vehicles where occupants may be thrown about or lose control, such as 
earthmoving equipment, tugs, and tractors. 

5.2 Seat belts are not recommended for open top vehicles of the weapons 
carrier and jeep class until adequate rollover structures are provided which will 
protect occupants of these vehicles from being crushed in rollover-type accidents. 

5.3. These trial specifications for lap belts and installations should be reviewed 
after a suitable trial period of use in high priority vehicles and final specifications 
arrived at for more extensive installations. This review should be conducted 
by the Office of Ground Safety. 

5.4 In regard to privately owned vehicles, it is recommended that experi- 
mental installation of belts and hardware at Government expense in automobiles 
of all ground safety officers in the Armed Forces be evaluated with quarterly 
oe from these officers on a form to be prepared by the Office of Ground 

ety. 
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6. SUMMARY 


6.1 Vehicles should be modified as follows to increase their crash protect; 
characteristics: _ 
Safety door latches installed. 

Delethalize interiors. 

Rollover structures incorporated on open top vehicles. 
Force attenuating bumpers specified. 

Dials and hand controls positions for maximum efficiency. 
Tracks and locks on movable seats strengthened. 
Energy absorbing steering wheels used. 

Foam plastic padding on injury producing objects. 
Headrest structures incorporated. 

.10 Lap belts installed. 

6.2 Lap belts used with the specifications described. 

6.3 Lap belts installed on a trial basis in certain vehicles and th 
crash protective characteristics monitored by the Office of Ground S 


final specifications can be arrived at and then installe 
vehicles. 
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AUTOMOTIVE CRASH INJURY RESEARCH 
By John P. Stopp, Col., USAF(MC) 


The automotbiie industry is the only one whose product can still be sold after 
killing more than 35,000 and injuring more than a million of its customers a year, 
Is this the price we are willing to pay for privately owned personal transportation? 
Must we accept odds of 90 to 1 of ending up in a hospital or a graveyard as the 
annual hazard for driving on our streets and highways? 

Since the beginning of the human race, it has been accepted without question 
that accidents will happen and that people will be hurt or killed by them. Ip. 
deed, this fatalistic acceptance is cloaked in reverence by calling these accidents 
acts of God. 

Perhaps the accident rate among our tree dwelling ancestors weeded out the 
unfit who could not survive high falls and by preventing their reproduction assured 
the toughness of the species. The descendants of the survivors are even capable 
of taking numerous trips on subways with no ill effects. On the other hand the 
accident rate due to falls may have persuaded the more thoughtful of our pre- 
historic ancestors to leave the trees and come down to earth. Here they pros- 
pered, acquired property and began to have burdens. They carried their burdens 
on their backs until some clever fellow found out that the burdens could be put 
on platforms on top of logs and be rolled along. This ancient custom of logrolling 
is still a part of our political beritage. The prehistoric inventors progressed to 
shorter logs of greater diameter which became wheels while the platforms turned 
into carriages. Other clever brave fellows caught and tamed beasts of burden 
to draw their carts. Finally, within our recent history, engines were invented to 
make the carriages horseless. 

These developments created new opportunities for injury and sudden death far 
beyond the hazards of primitive jungle life. Our bewildered ancestors had no 
idea of what they were getting into when they left the trees and came out of the 
woods. There came a time when the more thoughtful among us decided that 
the earth was no longer safe and that it was high time to take to the air. The 
invention of the airplane introduced yet one more environment in which to live 
with multiplied chances for disaster. Men left the trees for the earth, then the 
earth for the air with no escape from the problem of accidental injury or death. 

Mankind now is forced to face the problem of transportation accidents and their 
consequences and to find its solution, or must the more thoughtful among us con- 
sider giving up the whole business and going back to the trees. If you think! 
speak purely in jest, look at the facts. 

In the past 3 years, between 35,000 and 38,000 of our fellow citizens have been 
killed each year, and a million and a half to 2 million each year injured in auto- 
mobile accidents in the United States. Of these, more than 100,000 persons each 
year were crippled or permanently disabled in some way. Personal tragedies of 
the bereaved families is beyond measure. The monetary loss due to destruction 
of property and waste of manpower would go far toward reducing our taxes. On 
the average, we sustain every year a loss 10 times greater than that of all 3 years 
of the Korean war, or equivalent to wiping out one of our major cities each year 
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py atomic warfare. What more pleasant spectacle can we offer to the enemies of 
our Republic? It is enough to make us consider sending them our automobiles 
and gasoline instead of spending our money on defense preparedness. 

Since the discovery of antibiotics, accidents of all types now are ahead of diseases 
gs a cause of death among the age group from 1 year to 44 years. Forty percent 
of the deaths in this age group are accidental. What are we doing about this 
situation? 

We have educational programs sponsored by such organizations as the National 
Safety Council, safety programs in all industries, and insurance companies to warn 
and instruct in accident prevention. We have Government agencies and laws 
requiring and inspecting safety devices and standards of operation in industry. 
We have agencies to regulate traffic in the air, waterways, and highways. We 
have no lack of traffic laws, but only of respect for them. Those faced with the 
enormous task of trying to enforce traffic laws are the first to plead for a uniform 
national code devised by traffic engineers, and for citizens to be required to learn 
such a code as part of the driver’s license examination. Medical science has 
developed every conceivable means of saving your life, repairing your limbs, and 
restoring your looks after an accident. Even the undertakers have worked out 
elaborate techniques to make you a little more presentable to your loved ones 
prior to the burial, in case you have sustained a messy and undignified exit from 
this life. Insurance companies, at a price, have elaborate programs for redis- 
tributing the costs of your misfortunes by paying for your damages and safe- 
guarding your dependents. Even after all these efforts to prevent or remedy the 
effects of accidents, they are still with us, and the question remains, is it inevitable 
that accidents will happen, and inescapable that you will be hurt or killed by them? 
Must exposure to mechanical force invariably result in injury or death? How 
much mechanical force can the human body withstand and survive with no 
permanent ill effects? What protective measures can be employed to insure 
survival up to the limit of failure of the human body? 

Developments in aerial warfare of World War II introduced many new hazards 
due to greater speed and altitudes. Combat necessity made for risks that further 
increased chances for accidents. 

Could an aircraft be crash landed and the occupants walk away fromit? Many 
aircrews survived incredibly destructive crashes; many others died under condi- 
tions which, according to investigators, should have been survivable. 

The first direct research on human tolerance to crash type forces was done by 
German aeromedical research men during and before World War II. German 
statistics on military aircraft accident fatalities showed that glider pilots, held to 
the seat by a safety belt that surrounded the waist and attached to a single metal 
fastening at the back, were killed by comparatively low crash landing forces. 
Light plane pilots were surviving much higher impact forces in crashes. In the 
light planes, the safety belt consisted of two straps coming from the side of the 
seat at an angle of 135 degrees to the sides of the body and fastening across the 
lap. 

To simulate crash landing forces, human subjects were seated in a sort of 

arden swing, and held in by 18-inch width of webbing across the abdomen. 

he swing could be dropped from a high angle and snubbed to a halt by elastic 
shock cords. Abruptly stopping the swing exposed the subjects to forces about 
18 times the weight of the body without injury. 

In the United States, the high rate of manpower losses due to aircraft accidents 
caused the U.S. Air Force, the U.S. Navy, the National Advisory Committee for 
Aeronautics, the Civil Aeronautics Authority, and many other organizations to 
join forces, beginning in 1945, in a research effort which still continues, on all 
phases of this problem. 

In 1945 the U.S. Navy attempted to measure crash forces of surplus dive 
bombers rammed into an earthen barrier across a runway at 80 miles per hour. 
Instrumentation of that day was quite inadequate for the problem. Since 1948 
the National Advisory Committee for Aeronautics has made successful experi- 
mental crash measurements on aircraft at the Cleveland laboratories. 

The Civil Aeronautics Administration has done much research since 1945 
toward improving crash worthiness of private and commercial transport aircraft. 

Early in 1947 the U.S. Air Force began research on the dynamic stress analysis 
of the human body. 

Although the problems of crash and stress analysis are complex, one factor is 
encouraging. There are only two models of the human body currently available, 
with no immediate prospects of a new design; any findings in this research should 
provide permanent standards. 
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This research is undertaken primarily for military considerations, but q 


no less to all modes of rapid transportation. The information is freely avellag 
to civilian agencies that have a need for it. 


Decelerative forces can be analyzed by determing the following factors; (1 
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of change of deceleration, (2) peak or plateau deceleration, (3) direction of the a. 
forces, (4) area of distribution, (5) time-displacement, (6) duration. and suff 
The forces transmitted to occupants of the aircraft are determined fy. ‘9 aviati 
(1) Their attenuation and absorption by structures intervening between ¢i, Tis av 
occupant and areas of the aircraft impinging against the ground; (2) distange du 
direction of displacement of the occupant; (3) area, configuration, and resistance of This is 
objects against which the occupant is decelerated; (4) attenuation and absorptj half 
of force by the body of the occupant; (5) rate of application of the forces; (6) ary pat 
frequency characteristics; (7) duration. The 4+ 
The problem of evaluating the effect of these factors requires controlled ¢, This we 
perimental exposure of human and anthropomorphic dummy subjects to eragh tive cra 
type decelerations. Progressively augmented combinations of these variable force 0" 
will determine tolerance and survival limits. Simultaneously, the efficacy is not 8 
various restraint configurations and development of basic principles of cragh Semen 
protection can be explored. crash F 
A machine to produce abrupt linear decelerations similar to those encountered in actu 
in crashes, ditchings, parachute opening shocks, and rocketpowered ese the Ac 
capsules was developed to Air Force specifications by Northrop Aircraft Ine. \ the 10 
in 1947. | oad 





The device consisted of a 1,500-pound tubular steel sled, slipper mounted ony 






























2,000-foot standard gage track and propelled by one to four solid fuel rockets, vee 
each having 1,000 pounds thrust for 5 seconds duration. After accelerating t to met 
the required velocity, the sled entered a section of fixed mechanical friction brakes a colli 
located between the rails in a 50-foot length at a point 1,250 feet from the beginning the la 
of the track. These brakes were preset in a predetermined sequence, and were Rec 
tripped by cams on the sled. Two parallel keels beneath the chassis were el variet 
by the closing brakes with an action similar to pulling a knife blade throughs of wh 
vise, causing the sled to lose momentum in a controlled, reproducible pattern. occuy 

The controlled range of operation was from 10 g. to 60 g. by 5 g. increments, begul 
with durations of 0.08 to 0.42 seconds, at rates of change acceleration from 280 more 
to 3,400 g. per second. The sled could be stopped in less than 20 feet from 4 Thes 
velocity of 180 miles per hour. Dummy or human subjects restrained in the resist 
configuration and plane of orientation required for a given experiment were remc 
suitably instrumented with accelerometers and strain gages recording through colla 
telemetering, and photographed by high-speed motion pictures and ribbon frame is ba 
cameras during deceleration. the | 

Between April 1947 and June 1951, the linear decelerator was operated by its C 
designers, the Northrop Aircraft, Inc., for the Aero Medical Laboratory of the inju 
Air Research and Development Command’s Wright Air Development Center, chal 
where a suitable track was available. Seventy-two tests with parachute dummigs out 
and 73 human experiments were accomplished. Twenty-two of the tests with rest 
human subjects were in the backward-facing seated position and proved experi ical 
mentally that this position provides optimum protection for aircraft passengers, roa 
Fifty-one of the human exposures to decelerative forces were in the forward wa 





facing position, to evaluate protection for air crew members. 

The range of deceleration from 10 g. at 575g. per second rate of change of decelera- 
tion to 38.6 g. at 1,370 g. per second was explored by a series of six deceleration 
configurations increasing by about 5 g. increments. A second group of six runs 
provided a range of deceleration of 14 g. at 281 g. per second to 45.4 g. at 493g. 
per second. Duration of deceleration ranged from 0.15 to 0.35 seconds for all 
experiments. In all cases where subjects were adequately restrained, findings 
were essentially negative below the level of 30 g. with due allowance for mild 
abrasions, contusions, and transient effects due to excitement and exertion, 
At 30 to 35 g. plateau, slight signs of shock such as pallor, sweating, falling blood 
pressure, and rising pulse were occasionally present with rate of change of 
deceleration above 1,000 g. per second. In two runs above 38 g. at more than 
1,300 g. per second rate of change of deceleration, definite shock levels of blood 
pressure, pulse, and respiration occurred, with near fainting in one case and with 
two brief episodes of fainting in the other. At the same 38 g. level but with rate 
of change of 330 g. per second, and at 45.4 g. at 493 g. per second, blood pressures 


were elevated and pulse and respiration increased to exertion levels but there 
was no sign of shock. 
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Subjectively, limits of voluntary tolerance were approached at about 46.0 g. 
with rate of change of deceleration of about 500 g. per second. Much higher levels 
be survived, although reversible injurious effects may occur. 

The fact that a properly shock mounted human body seated in the forward 
facing position can sustain 4 tons of force applied within one-quarter of a second 
and suffer no disability is just as significant in the field of automotive crashes as 
in aviation. 
wha average force of 8,000 pounds would be exerted on the body of a 175-pound 
man during deceleration from 60 miles per hour to a stop in less than 3 feet. 
This is a force of 46 times his body weight. It can be compared to a force of 
one-half the body weight experienced while skidding all four wheels of a car on 
dry pavement in going from a speed of 30 miles per hour to 10 miles per hour. 
The 4-ton stop will apply 92 times as much force as the skid on dry pavement. 
This would indicate that the forces encountered in the large majority of automo- 
five crashes are survivable without serious injury if the occupant distributes the 
force over the strong solid quarters of the body by means of webbing straps and 
is not struck by solid objects. In order to apply this knowledge gained about the 
human body through aero medical research on human tolerance to the problem of 
crash protection in automobiles, it is necessary to measure the forces encountered 
in actual automotive crashes. Accordingly, a series of experiments has begun at 
the Aero Medical Field Laboratory of Holloman Air Development Center, 1 of 
the 10 Centers in the Air Research and Development Command, in which dummies 
take the place of people in the cars. These cars obtained from salvage because 
they are no longer worth repairing, are occupied by dummies reproducing the 
weight and balance of the human body as well as its shape, and having instruments 
to measure the forces fastened at appropriate points, the cars are then towed into 
a collision barrier at a predetermined speed and direction and cut loose to coast 
the last few feet to an impact. 

Recorded measurements of the foreces experienced by the dummies in a wide 
variety of crashes at different speeds will provide the measurements on the basis 
of which optimum harness and other protective devices can be developed for car 
occupants. A number of major automotive manufacturing concerns have already 
begun similar experiments with the result that in the 1956 models, many of the 
more easily changed features will either be incorporated or will be optional. 
These include installing lap belts, stronger seat fastenings, locking doors that will 
resist high impact forces without springing open, padding on instrument panels, 
removal of protruding knobs, and steering wheels with ductile spokes which will 
collapse progressively under the weight of the driver during acrash. All this effort 
is based on the experimentally demonstrated fact that the human body can survive 
the forces uninjured if it is properly shock mounted in a noncollapsing enclosure. 

Consider how many thousands of people would have been saved from serious 
injurious and death in automobile wrecks during the past year with no other 
change than the addition of a lap belt which would prevent their being projected 
out to land on their heads on the pavement. The ideal situation, of course, is to 
restrict driving to physically and mentally qualified individuals driving mechan- 
ically adequate vehicles well spaced on first class highways at speeds adjusted to 
aed genditions at alltimes. Under present actual conditions, overcrowded high- 
ways, automobiles in all stages of repair, and drivers in all physical and mental 
conditions and having widely varying selection as to skill or judgment, accidents 
will happen. The next best solution is to give the occupants of vehicles on our 
streets and highways as much built-in crash protection as is possible by use of 
safety restraints and by changing the design of automobiles. It is extremely en- 
couraging to see the excellent start in this direction in the 1956 models put out by 
the automobile industry. If proper use is made of the safeguards such as lap 
belts, a much greater decrease in needless death and disability will be achieved 
than by any vaccines and serums against the remaining unconquered contagious 
diseases. The automobile industry is to be commended on the mature and 

msible approach to our greatest peacetime problem. 
am a flight surgeon doing my best through research to protect our boys in the 

Air Force, while they are doing their best to protect our country. To see this 

research extended beyond military applications to directly protecting the health 

and lives of all our people who ride in high-speed transportation has become the 
most compelling motive of my existence. I cannot succeed without the intelligent 
concern and cooperation of all persons who own or are passengers in automobiles. 

The conscientious use of lap belts and other protective devices being offered by the 

automotive industry will insure a tremendous decrease in the toll of needless death 
and injury in automobile acidents. To do otherwise is negligent suicide. 
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Colonel Stapp. May I be permitted to make a statement? 

Mr. Roserts. We will be pleased to hear you. 

Colonel Stapp. This will actually illustrate how experiments folloy 
observations. You have heard Mr. DeHaven detail observations 
regarding human tolerance to impact force collected from records of 
falls. And it has taken many years to absolutely verify everythj 
that was observed by Mr. DeHaven. I would like to preface my 
presentations with a few definitions. : 

First, ag. unit. “G.” is the average acceleration of gravity. And 
it is measured in feet per second per second—32.2 feet per second per 
second is the average figure. 

In other than free-fall, the force required to impart 32.2 feet per 
second per second of acceleration to a body or mass, would be equal 
to the weight of that body or mass. In other words, if you wer 
sitting in an absolutely frictionless seat on wheels, it would take g 
force equal to your body weight in pounds to accelerate you to the 
same rate as vour body falling through space. This gives us a very 
convenient unit because if we can measure the acceleration of a body, 
and divide it by the weight of the body, we then get an indication jn 
g.’s of the acceleration. 

If the man weighs 200 pounds and is subjected to 10 g.’s of aceel- 
eration, he experiences 1 ton of force—10 times 200—force is equal 
to mass times the acceleration. 

In linear acceleration, meaning acceleration in a straight line, which 
will occur when a motor accelerates a vehicle, or linear deceleration, 
which occurs when brakes are applied, reducing speed, or when there 
is a collision with some resistive object, the force will be g. times 
weight divided by deceleration, the weight of the body. 

And it can be prolonged deceleration. I have experienced one from 
632 miles per hour to a stop, 1.4 seconds, or it can be an abrupt peak 
lasting two-thousandths of a second, as we have accomplished on 
subjects with lap belts, decelerated from 35 miles an hour in less than 
1 foot. 

Now, not only do we have the forces, but we have a factor due to 
the rate of application of the force, the difference between a shove 
and a hard blow. You get from no force to maximum force. 

This is measured in g. per second. So that if a man experiences a 
deceleration of 10 g. in one-tenth of a second, then 10 divided by 
one-tenth equals 100 g. per second rate of onset, which simply means 
that if the force continually to be applied at the same increasing rate 
for 1 second instead of one-tenth of a second, it would reach 100 g. 

We have found that this factor is correlated with physiological fact 
and injury more definitely than any other that I have studied in 
applying force to living bodies in experiments. 

Then there is the factor of duration—speaking, of course, of dura- 
tions of less than 2 seconds. 

Accelerations or decelerations lasting more than 2 seconds would be 
experienced in reentry from space or in being rocketed upward in 
space, but, of course, this will not apply to the vehicular collisions and 
accidents such as we are interested in here. 

Finally, the direction of the force: We use two terms to make that 
more clearly understood. The forward-seated direction and the aft- 
seated direction. This refers to the position of the passenger or 
driver with respect to the course. If there is a collision from the 
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rear, @ fast moving vehicle striking a slower moving vehicle, then 
there would be an aft force, passengers pressed back into their seats. 
If there is, as more frequently is the case, a collision with a solid 
object in front, then the force throws the passengers forward, and it 
would be applied against the safety devices such as lap belts. 

Between the years 1947 and 1957, we carried out a research pro- 

with various instruments and with human, chimpanzee, hog, 
and black bear subjects to determined limits of tolerance to injury and 
lethal effects. 

We defined ‘‘tolerance” for the human as a limit of voluntary ex- 

ure to force. Usually, with reversible effects that can be observed, 
such as mild shock. 

Injury limits relate to damage to tissues, recoverable or survivable. 
Lethal effects are immediate or delayed death, due to the effects of the 
mechanical force. 

We have tested tolerance with maximum perfection in aft and 
forward facing positions for the human. And find that it is in the 
order or 50 g. at 500 g. per second or less for durations of less than 
three-tenths of a second. 

On chimpanzees and black bears—particularly, on chimpanzees— 
we have found that injury, again resistant injury, begins at 135 g. per 
second. Also, for durations of three-tenths of a second or less. 

Lethal effects in the forward facing position with chimpanzees 
occurred at 237 g. at 11,500 g. per second rate of onset, and three- 
tenths of a second duration. That is the total duration. 

This, certainly, bears out Mr. DeHaven’s observations that people 
have survived 200 g. or less of peak force in observed free-falls. 

These limits were observed in experiments with rocket sleds, cata- 
pults, drop towers, et cetera. 

In addition, we have experimented with men and hogs, on a vertical 
oscillating acceleration device to determine the tolerance to oscillating 
force. We have found that the natural frequency response of the 
human body is five to seven cycles per second at 6 g. Without 
protective restraints the organs of the body are oscillated violently at 
five or six cycles per second and minor reversible damage was incurred 
by one or two human subjects. This, perhaps, accounts for some 
injury occurring at apparently low g.’s. The factor of setting organs 
into oscillation like bell clappers. 

In addition to this program, we have investigated the tolerance to 
forward facing deceleration protected by 3-inch lap belts. Three 
different subjects sustained 26 to 27 g. with only a lap belt restraining 
the body. That amounts to 4,500 to 4,800 pounds of force bearing 
against the hips and lower abdomen during such deceleration. 

We find that with such efficient head endian provided to swing 
forward without striking any objects that the displacement of the 
head and upper trunk causes the deceleration of those parts not to 
exceed 50 g. with the head completely forward and chest against the 
knees at the end of such an impact. 

We find that the peak force sustained by the head during lap belt 
eaeowion occurs with the body upright and before the body begins 

swing. 

Therefore, we do not anticipate and have not found any radical or 
centrifugal effect in head and eyes and face during such a swing at 
27g. This is important because we might otherwise feel that shoulder 
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harness would be essential as well as lap belts for protection in the 
order of 25 to 30 g. 

I would like to briefly offer some recommendations for ground 
vehicle safety design in terms of human requirements. This ig op 
the basis of these experiments. Incidentally, we have not gone to 
lethal limits on lap belt tolerance because the research program wag 
terminated before these experiments could be accomplished. 

My recommendations are that the passenger or driver occupy 4 
seat with a back high enough to provide head rests and thus protect 
the head and neck from backward force, from aft decelerating force. 

Second, that the seat and its attachments, whether they be movable 
or fixed, have a strength to be retained in the locked position in the 
vehicle, and not tear loose and throw the occupant against the for. 
ward part of the vehicle. And this should be of sufficient strength 
for at least 40 g. crashes in automobiles. 

Then, that lap belts be provided which will sustain at least 5,000 
pounds of decelerative force or restrain the occupants at 5,000-pound 
force. 

And that a means of further attenuation of force be provided in the 
form of energy absorbing bumpers or energy absorbing fastenings for 
the seats to move a little against resistance and thereby take up force, 
or by some other suitable means appropriate to reducing the force as 
much as possible. 1 believe that Professor Rvan of the University 
of Minnesota has worked out such a device that will attenuate force 
by at least one-third. 

Finally, to greatly facilitate the use of lap belts, | would strongly 
recommend that lap belt attachments be manufactured in the process 
of construction of the vehicle, because boring holes in the floor and 
going through the procedures which are costly and time consuming 
and not uniform might not only retard the use of lap belts but might 
negate the effectiveness of a strong lap belt if the fastening is imade- 
quate. 

I have a motion picture which I can project and narrate, that will 
review all of the types of experimentations from which we have drawn 
these conclusions. If it is the pleasure of the committee, it can be 
shown. 

Mr. Scuencx. Colonel Stapp, will you yield at that point? 

Colonel Stapp. Yes. 

Mr. Scuenck. Do I understand that you recommend a seat belt of 
3 inches in width? 

Colonel Stapp. No, sir; this was the seat belt we experimented with, 
because we had strong aircraft webbing available, which is 3 inches 
wide. But only a little more bruising will be incurred with little less 
width. 

Mr. Scuenck. | was going to ask you whether or not a narrower 
belt would be as effective? 

Colonel Stapp. We can balance the greater ease of wearing a 3-inch 
belt or the like every day against a few more bruises with your life 
saved in using that width of belt as compared to the 2-inch belt. 
Both belts will be just as effective. 

Mr. Scuenck. Is the 3-inch belt more comfortable? 

Colonel Stapp. The 2-inch belt will probably be more acceptable, 
less bulky. And so long as the belt is 5,000-pounds strength, I would 
not quibble over the width. 
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Mr. Scuenck. Would you agree or do you feel that the wearing of 
a seat belt in an automobile increases comfort in driving the car 
whether or not you have an accident? 

Colonel Stapp. Over several years of personal experience, I would 
concur, because it prevents sideslipping during turns and allows 
relaxation of back muscles so that there is less fatigue in driving with 
the lap belt. 

Mr: Scuenck. Thank you very much. 

Mr. Roserts. We will proceed with the motion picture. 

Colonel Starr. Here we see a rocket sled going through a slowdown 
from 154 miles an hour to 34 miles an hour, a speed loss of 120 miles 
an hour, in 31 feet. 

The peak force sustained in this experiment was 8,000 pounds 
during four one-hundredths of a second, and this corresponding to 
46.2 g.’s measured on the subject’s chest. Accelerometers were held 
in the mouth, mounted on the chest, on the right knee, and under 
the seat pan to measure the force. The pictures you see were taken 
at 1,400 frames per second by sequence cameras along the sidelines 
of the 50-foot mechanical braking area. Another camera pointed 
head on through the windshiled at the subject, and 128 frames per 
second recorded the reactions of the subject to the decelerative force. 

It was evident from these pictures there was no loss of consciousness 
and no apparent injury and that the subject is able to free himself 
and report that he was in good condition. This impact corresponds 
to an aircraft landing at 120 miles an hour and crashing to a halt in 
19 feet or to a passenger car decelerated from 60 miles an hour to a 
stop in 3 feet. 

Now, we will see an experiment in which a dummy is decelerated 
from approximately 150 miles an hour, without the use of excessive 
restraint. You can see this inadequste harness failed. And at a 
speed of more than 100 miles an hour, tie dummy precipitates through 
a wooden blank windshield made of inch thick pine boards. 

This is a further illustration of the momentum of a 180-pound body 
at 100 miles an hour. This was a little bit hard on the instrumenta- 
tion, but it taught us a great deal about deceleration. That harness 
failed at 32 g.’s. The last reading we obtained from the accelerom- 
eters at the time of parting was 32 g.’s. 

Now, we — to a lap belt test in which the subject is now a 
student at the University of Pittsburgh, completed his tour as a first 
lieutenant in the Air Force, to temporary active duty. This is former 
Lt. Sidney Lewis. He sustained deceleration from approximately 18 
miles an hour to a stop in less than 3 inches, and the lap belt which 
restrained him at 27 g.’s approximately 4,800 pounds of force. This 
is an accelerometer mounted on his shoulder with a bandolier-type 
restraint. 

Mr. Scnencx. It has nothing to do with restraining the person? 

‘Colonel Stapp. That was for holding the accelerometer. Here is a 
view of the mechanic as he bends forward and waits for release. This 
will give you some idea of the violence of the impact which did not 
even stun the subject, but caused him to become pale and have a 
dropped blood pressure, feel a little in shock. He did have some back 
soreness and neck soreness afterward for about a day or two, but was 
able to walk away. 

Measured at the lap belt was 27 g.’s. 
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Another instrument that is used for measuring impact forces jg 4 
120-foot track, cylindrical rails in which a catapult-powered leq 
was mounted, and decelerated at the opposite of the track by the 
impingement of a piston mounted on the front of the sled into a-water. 
filled cylinder, anchored into the track. This is something like push. 
ing a popgun together and the piston pushing water through holes 
in the wall of the cylinder derived deceleration from water inertia. 

The subject was put in the seat resting horizontally on the top of 
the sled. This made possible some experiments to mount extra plates 
under the subject and with a high-speed condenser discharge extra 
machine take pictures at the instant of impact. 

This is a normal speed motion picture of the sled decelerating, 
Here is shown the harness and lap belt, although we have done 
experiments with just the lap belt in this motion. 

Colonel Stapp. Now, at 1,000 frames per second we will see a slow. 
motion view of the piston entering the cylinder and the subject being 
halted from 35 miles an hour in less than 12 inches. 

The slow-motion camera makes it appear that there was time for 
agonizing appraisal before the impact, but such was not the cage. 
This impact lasted for a peak of two-thousandths of a second, total 
duration of a second or sixty-thousandths of a second. 

You can see that peak force occurred with a body not yet displaced 
and that as force was attenuating the body was thrown forward against 
the restraints. 

Finally, a rather crude instrument that was very good for exploring 
limits of deceleration inexpensively, an aircraft seat mounted as a 
garden swing and pulled back by a cable to a predetermined height, 
which would determine the impact force after release. The released 
seat this instance from 4 feet above the lowest point—the seat is 
released and a steel cable snubs the seat as it reaches the low point of 
the swing. 

The subject sustained 22 g.’s with peak lacing three-thousandths of 
a second in this swing experiment. 

Here at 2,000 frames per second, we observe the impact of the seat 
being snubbed by a steel cable after a vertical drop of 4 feet. 

Again, as the cable snaps taught and the peak force is attained, 
the body is still upright and the seat is already beginning to recoil 
before the trunk has moved the complete distance forward. 

These subjects are volunteers and repeated volunteers in painful 
experiments. 

The immediate effect of such an impact was pallor, perhaps a 
littke sweating, the drop in blood pressure, showing of pulse, lasting 
about 1 minute and then complete recovery. 

Anesthetized hogs were also used in swing experiments to explore 
injurious limits and we found that hogs were not altogether suitable 
for lap belt injury and lethal experiments because they do not have 
a hipbone structure corresponding to man. We found that chim- 
panzees were not suitable because of the extreme rigid tie of their 
spines and finally we resorted to black bears which have hips some- 
what like the human and like man the black bear is somewhere 
between the hog and the chimpanzee in tolerance to impact force. 
But at 2,000 frames per second the waves of compression and tension 
occurring in the abdomen and chest, displacement of organs, can be 
readily seen. 
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This is not realistic in terms of human experiments, but gave us 
gome valuable information on quality and severity of injuries due to 
such distortions. 

Now, we show an experiment in which a hog was impinged against 
a steering wheel and this experiment will serve to illustrate the effect 
of a localized force from impinging against a hard object. 

Since this would be a terminal experiment, we buried the accel- 
erometer under the skin and fastened it to the breastbone of the hog. 
We also had imbedded accelerometers in the back with a 5-foot drop, 
the hog impinged against the steering wheel, and the deformation of 
the wheel resuded the acceleration to approximately 10 g.’s, but that 
was sufficient to pinch off approximately 3 ounces of the type of the 
left lobe of the liver and in about three breaths, the hog bled to death 
from this internal injury. There was no external mark of the injury. 
You can see how deeply the steering wheel indented the abdomen at 
2,000 frames per second showing breaths before pressing the liver 

inst the backbone and pinching off a piece of this organ. 

Such experiments contributed to the proper design of malleable 
steering wheels which we now find in most of the commercial 
atitomobiles. 

Under contract with the aeronautical field laboratory of Holliman 
Air Force Base, the University of Minnesota carried out experiments 
to develop a hydraulic piston cylinder with metering valves for sup- 
port of a bumper. Prof. J. J. Ryan was the chief investigator, who 
showed great originality and resourcefulness in the experiments that 
he accomplished on a relatively small budget. He used a crane to 
lift a junked automobile to a height that would permit a 40-mile-an- 
hour impact with boards laid on the ground and here illustrates the 
demolishing of an automobile that does not have a metered hydraulic 
bumper for an attenuating force. 

The weapons carrier donated by the Air Force is equipped with 
these prototype experimental bumpers and the crane operator takes 
great joy in letting it drop. The dummy was not too well attached, 
and in slow motion we see the action of the bumpers with, I believe, 
about 21 inches of displacement in absorbing the force and the weapons 
carrier was reusable for experiments because its structure had been 
saved by this device. 

In a more refined form, this meter bumper has been developed by 
Professor Ryan in his experimental vehicle along with a collapsible 
steering wheel. This is Professor Ryan and here are some of his gradu- 
ate students of engineering. 

When I was in medical school, we used to say why waste a dog on 
an experiment if you can use a student. 

At any rate, at 13 miles an hour, both the vehicle and the occupant 
come out unharmed. 

At 16 miles an hour, again we have an attenuation of force to less 
than half of what it would have been without the bumper. 

At this point, I believe that the human passengers relinquished the 
ride to the dummy and we used the weapons carrier. 

When you realize that this is a 25-mile-an-hour crash and the ve- 
hicle does not have to go to the repair shop, there is some gain. 

The same thing is true at 35 miles per hour. 
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The force is metered to a constant 500 g. per second rate of onset op 
less and attenuated to something in the order of half of what it would 
have been without the bumper. 

This is designed for rigid-frame vehicles where there is very littl. 
rotection, even with lap belts, because forces transmitted with Very 
ittle change unless a bumper of this type is interposed. af 

Now, Professor Ryan carried out rollover experiments at 40 miles 
an hour, to illustrate the damage of a rollover and the protection 
that could be afforded by a demountable turnover structure which 
we hoped would be designed for open-top vehicles, such as jeeps and 
weapons carriers. 

This is not the first side, but clean up. 

Here the dummy is rolled over in a weapons carrier equipped with 
the rollover structure. 

The vehicle is upright and able to roll. The dummy sustained a 
slight cut, some impact with something, but the potentialities of 
protection are well illustrated as you see this 2% gainer that the 
vehicle is accomplishing. 

You see that it still vas, and his head is clean, indicating no impaet, 

That is the end of my report. 

Mr. Roserts. Colonel Stapp, | am sure I express the sentiments 
of our entire committee when I say we are deeply grateful to you for 
one of the most interesting and most delightful bits of testimony we 
have ever had in this committee. 

I might tell you that Professor Ryan will also testify later in the day, 

Since we have reached the noon hour, the committee will stand in 
recess until 2 p.m. this afternoon. 

I would like to announce that there will be a short radio tape that 
was broadcast over station WNEW on Sunday evening, last Sunday, 
that will be heard immediately after the hearing here is recessed nm 
room 511—A in the Old House Office Building. It is a sound tape that 
was introduced into the record here. 

Colonel, if you can be with us this afternoon at 2 o’clock, I am sure 
that the subcommittee will have some questions for you, if that will 
fit your schedule. 

Colonel Stapp. Yes, sir. 

(Whereupon, at 12:05 p.m., the subcommittee recessed to reconvene 
at 2 p.m. the same day.) 


AFTERNOON SESSION 


Mr. Roserts (presiding). The subcommittee will please be in order. 

Colonel Stapp, I am going to go ahead because I know you are 
under pressure to get away. I know that you have a long trip ahead 
of you to get back to Dayton. There are a few things that I would 
like to ask you about. 

I would like, first of all, to ask you when you started on your work 
for the Air Force in the automotive side of it? 


STATEMENT OF COL. JOHN STAPP—-Resumed 


Colonel Stapp. In 1954. The project was continued through 1958. 
Mr. Roserts. And then it was abandoned because Congress did 
not supply further funds? 
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Colonel Starr. I think that was a command decision within the 
Air Development Command. 

Mr. Roserts. Why has the Air Force become interested in this 
problem? ‘ ; 

Colonel Starr. Because almost as many Air Force personnel were 
being killed per year in automobile crashes as were being lost in aircraft 
crashes. 

Mr: Roserts. Could you fix the year in which you had the greatest 
number of deaths from automobile crashes? 

Colonel Starr. The deaths from 1953 on, which was in the time we 
have given the subject attention, have been in the order of 700 a year 
of Air Force personnel, not their families. 

Mr. Roserts. During that same period of time how many Air 
Force people lost their lives in aviation crashes? 

Colonel Stapp. In the order of 1,000 a year. 

Mr. Rozerts. Do vou have any estimate of the injury picture? 

Colonel Starr. The injury picture is that the leading cause for 
hospitalization in Air Force hospitals is due to the effects of auto- 
mobile crashes. 

Mr. Roserts. Will you repeat that, please, sir? 

Colonel Starr. The leading cause of hospitalization in the Air Force 
is injuries incurred in automobile crashes. That is the No. 1 Air 
Force hospitalization cause. 

Mr. Roperts. Do you have any estimate of the hospitalization? 

Colonel Starr. It averaged around 70 days per injury case. 

Mr. Rogperts. Seventy days per injury case? 

Colonel Stapp. Yes, sir, 70 man-days lost per injury. 

Mr. Roperts. I would like to ask you if you know how many g.’s 
the average airplane seat can withstand? 

Colonel Starr. The Air Force had designed for passenger transport 
seats to withstand up to 16 g.’s, assuming 250 pounds per g. In 
other words, a 4,000 pound dynamic load can be sustained in these 
seats. 

Mr. Roperts. During the course of your experiments, I believe 
that many of the cars that you are using in your crash work were 
donated for that work? 

Colonel Starr. No, sir. We used secondhand automobiles from 
Air Force salvage. 

Mr. Roserts. From Air Force salvage? 

Colonel Stapp. Yes, exclusively. 

Mr. Rozerts. Going back to the g. proposition and without respect 
to make or model of automobile, has there been any effort that you 
know of to build a seat in a car, either front or rear, that would with- 
stand any number of g.’s? 

Colonel Stapp. I think that I would defer to someone in the auto- 
mobile industry on that question, because they would be a little better 
informed on the subject of the design in automobiles. But no specific 
design that I know of has been made for safety strength. There has 
been a great amount of improvements on the fastening of the front 
seats—they are fastened strongly enough to withstand, maybe, 2,000 
pounds of load before pulling out. 

r. Roperts. Has any effort been made, so far as the rear seat is 
concerned, so far as you know? 

Colonel Starr. I donot know. The rear seat is almost a part of the 
rear structure of the automobile, I believe. 
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Mr. Roserts. You are, also, a physician. Do you take the viey. 
point that this death and accident problem on the highways has 
reached such proportions that it can be relatively considered a national 
health problem? 

Colonel Stapp. I consider it an epidemic problem in terms of the 
number of people killed, disabled, and temporarily injured. 

Mr. Roserts. I do not want to pressure you on this, but I ask 
this question. Certainly, I will leave you the privilege of answering 
it or not answering it. 

Do you believe that this is a controllable problem to a certain extent 
which might be approached by legislation? 

Colonel Stapp. The injury and death from automobile accidents js 
a controllable problem to a large extent. For instance, as has beep 
revealed by the statistical research on car crashes, where passengers 
and drivers were equipped with restraints, lap belts, as compared to 
similar crashes without restraints, in the large volume of the statistics 
collected by Mr. John More, in the Cornell crash injury automotive 
research program, that is demonstrated. There, I believe, he says 
there is a 60 percent improvement in deaths and injuries that can be 
achieved with just a lap belt. 

Mr. Roserts. Does this opinion of yours grow not only out of 
your aviation experience, but, also, your experience in testing humans 
and the impacts of force in your automotive crash work? 

Colonel Stapp. Yes, sir; because by measuring and demonstrating 
human tolerance to protection with minimum restraints, I mean due 
to the lap belt, we have shown that there is a large margin for im- 
provement in safety and in the safety factor in automobile crash 
protection. 

Mr. Roserts. Would you again tell us of the experiment in which 
Lieutenant Lewis participated? 

Colonel Stapp. Yes. 

Mr. Roserts. The one that he participated in? 

Colonel Stapp. This was a deceleration from 18 miles an hour to 
a stop in less than 6 inches, imposing a load of 4,800 pounds against 
the lap belt as the human subject sustained 27 g.’s deceleration. And 
the only perceptible injury was soreness in the back and in the neck 
lasting 48 hours. And there was some immediate mild shock which 
did not prevent the subject from walking away in 60 seconds. 

Mr. Roserts. In your experience with small plane crashes, and | 
speak particularly of light planes and possibly you might include 
your experiences with training planes, have you found that a good 
many pilots have been able to walk away from those crashes if they 
were properly restrained by lap belts and shoulder harness? 

Colonel Stapp. Yes, sir. And there the shoulder harness is essen- 
tial because of the small restricted forward clearance allowing the 
pilot’s head to hit the instrument panel and the structures in front, 
if he is not held by the shoulder harness. In an automobile there is 
the possibility of designing it so that there is enough head clearance; 
therefore, the shoulder harness is not essential. 

Mr. Roserts. Do you think that the research activities of the 
military services should continue to concern themselves with the 
transportation problem? 

Colonel Stapp. The mission of the Medical Corps in all branches of 
the services is the conservation of the fighting strength. It is my 
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opinion that proper interpretation of that mission requires research 
and development in the prevention, of injury or death, wherever it 
may be diminishing our fighting strength. That is just as true of 
surface vehicles as it is of flying weapons. 

Mr. Roserts. If | recall correctly, a former member of the sub- 
committee was at Holloman Air Force Base. Could you give us an 
estimate of the cost to the Federal Government of the activities for 
which you had charge of in that connection? 

Colonel Starr. The cost in contracts and direct research at Hollo- 
man in the interval from 1954 through 1958 was in the order of 
$40,000 a year in automotive crash research. 

Mr. Roserts. Is it not true that after the sputnik went into orbit 
that the knowledge which you had acquired from your experiments 
was called for by all branches of the services as to how much the 
human body could withstand under certain pressures? 

Colonel Stapp. Yes, sir, that is still true. 

Mr. Roserts. They are still relying on the data which you had 
assembled in your work in that connection? 

Colonel Starr. Yes, sir. Of course, there are other projects. The 
other projects in aviation and space research that cost more than the 
$40,000 which I have mentioned. The $40,000 was for automotive 
erash research alone. And I consider that not to be exorbitant in 
comparison with some $24 million a vear of direct and indirect costs 
related to automobile crashes in the Air Force. 

Mr. Rosperts. And did you not have charge of preparing the Air 
Force officer who recently made, I believe, a 17- or 18-mile ascent? 

Colonel Stapp. I had charge of the free balloon man high program 
in which Lt. Col. G. Symonds ascended to an altitude of 20 miles for 
32 hours 10 minutes, on the 18th and 19th of August 1957. 

Mr. Roserts. Do you have any questions? 

Mr. Scuenck. | just want to express my very deep appreciation 
for Colonel Stapp’s appearance here. He has given us very valuable 
information, and has given the Air Force valuable service in aero- 
medical work. 

Colonel Stapp. Thank you. 

Mr. Roserts. I would like, myself, to associate myself with the 
entleman trom Ohio in his remarks commending you for your wonder- 
ul work, and for your appearances here, for your fine contribution to 
medical research to our country. 

I have just one more question and then we will let you go. 

Do the military services purchase standard type cars known to be 
unnecessarily dangerous? 

Colonel Stapp. May I first make it clear that I am testifying as an 
individual, and an expert in the field, and not as a representative of 
the Defense Department. That much was requested of me by the 
Defense Department. 

I believe that safety standards, in accordance with human safety 
requirements, should be a part of the specifications for the procure- 
ment of all vehicles, flying or surface, that the Air Force purchases. 

Mr. Roserts. Again, | want to commend you for coming here. 
As is always true of your appearances, we feel that the committee has 
derived great benefit from it. I feel honored to have had you before 
our committee. Thank you very much. 

Colonel Stapp. Thank you, sir. It is my honor and pleasure. 

48776 O—59-—15 
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Mr. Roserts. The next witness is Dr. T. P. Wright, vice president 
for research, Cornell University, Ithaca, N.Y. I believe, Dr. Wright 
you are the former administrator of CAA? 

Dr. Wricur. Yes, sir. 

Mr. Rosrrrts. Of course, this subcommittee and the full committe 
feels very close to aviation. We have, as you will know, jurisdiction 
of the CAB and of the new Agency, the Federal Aviation Ageney 
We appreciate the great work that is being done at Cornell. We ar 
deeply grateful and indebted to you for being before us today. Yo, 
may proceed as you desire. 


STATEMENT OF DR. T. P. WRIGHT, VICE PRESIDENT FOR 
RESEARCH, CORNELL UNIVERSITY, ITHACA, N.Y. 


Dr. Wricut. Mr. Chairman and members of the committee, | 
have presented to the committee written testimony, but I believe that 
I can make it more effective if I talk from notes, in addition to what 
appears therein. 

I appeared before the Subcommittee on Traffic last April whey 
you were discussing the research needs in traffic safety. And | 
would like to start by outlining in just a sentence one of the several 
pojnts that 1 made there, as it is eleven to what I later say here, 

In the first place, I told of rapid advances of science and technology, 
quite largely due to the use of scientific methods which go from facts 
to conclusions; that this is applicable to the highway safety problem, 
and that we should premise any decisions we make on facts collected 
in the field that will make it proper for us to draw conclusions. 

And, also, there should be a wide base of these facts nationwide, 
so that they will not be isolated cases and that the incorrect conclusions 
will be drawn. 

The matter of the prevention of accidents is, of course, all-important. 
And Cornell has interested itself in this, but we have felt since the 
time of Mr. DeHaven’s work way back in the 1940’s, that the neglected 
field was the prevention of injuries as distinguished from the pre- 
vention of accidents. So we have for the most part concentrated on 
the prevention of injuries. 

We have found universally the environment very satisfactory be- 
cause of the availability of people in all disciplines in the university 
who contribute towards this kind of work. 

And now for the testimony today, the magnitude of the traffic toll 
has been covered so adequately that I will only make comment in 
terms of lives lost and injuries sustained and property damaged. 

The problem is definitely both endemic and epidemic in its nature, 
and therefore, certainly deserves the careful consideration which your 
subcommittee is giving to the subject with a view to decide what type 
of legislation should be approved by the Congress. 

All appreciate, I believe, that it is the Federal Government matter 
at this stage and can only be properly handled by the Federal Govern- 
ment doing something about it. 

Since it is epidemic in nature as, indeed, Colonel Stapp and others 
have all brought out. 

The question of Federal legislation and the nature of such legisla- 
tion is, of course, the object for your committee to determine. | 
would not presume to discuss that at length, particularly as through 
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g miscarriage of the mails | did not receive the bills that are being 
pro d until I came to this meeting this morning. 

m a glance at two of these bills that I have had, and which is 
not commented on in the written text, I would certainly, commend 
the one H.R. 1341 which would prescribe the use of vehicles that meet 
the standards established by the Secretary of Commerce for Govern- 
ment purchase and use. 

In-connection with H.R. 920, | would give qualified endorsement of 

that. There are certain features of that that I think are such that 
you must study a little bit more carefully. 
“ The reason I say these things is that we are starting out on the 
basis of the text as written to place into the Department of Com- 
merce the establishment of specific rules and regulations that must 
be adhered to by the industry. And I am not certain that there is 
not a very large public education factor to be entered into here before 
thisisdone. I am not certain of this. 

The present method of handling the automobiles in industry is 
through the SAE, and | think that there is necessity for a big stick 
to get quicker action than has taken place in the past, but I am not 
sure of this course of relving on the SAE, unless there is some sort 
or requirement that makes them move faster, which is a good way to 
handle them. 

Mr, Roserts. May | interrupt you? 

Dr. Wricur. Yes, sir. 

Mr. Rorerts. Are you familiar with Mr. Schenck’s bill, which 
would have the Surgeon General set up standards in this matter of 
exhaust emission? 

Dr. Wricut. No, sir; 1 am not familiar with that, I have not seen 
that. 

Mr. Rorerts. This bill was introduced by the gentleman from 
Ohio and it generally prohibits the use in commerce of any motor 
vehicle which emits amounts of exhaust gases which are found by the 
Surgeon General as dangerous to human health. I recognize that 
from a glance at the bill, you will not feel qualified to discuss it, but if 

ou would like to supply for the record a statement concerning that 

ill I think it would be helpful and valuable to the committee. 

Dr. Wricut. Yes, sir. I would be glad to do that after I have had 
a change to study it; only warning that before I could endorse a bill 
it would have to be shown by scientific method that there was an 
answer that was going to be proper, because when I was in the CAA so 
frequently we were prone to move a little beyond or a little faster 
than the testimony and the evidence that we had really showed that 
we should. 

(The information to be furnished is as follows:) 

CoRNELL UNIVERSITY, 
Ithaca, N.Y., July 16, 1959. 
Hon. Kennetu A. Roperts, 


Chairman, Subcommittee on Health and Safety of the Committee on Interstate and 
Foreign Commerce, Old House Office Building, Washington, D.C. 

Dear Mr. Roperts: At the conclusion of my testimony before your subcom- 
mittee on July 9, Mr. Schenck asked me if I would not comment on his proposed 
posed bill, H.R. 1346, which up to that time I had notseen. I now have acopy of 
this and also have available for study the published hearings of the testimony 
given to your subcommittee on March 17, 1958, dealing with H.R. 9368 which was 
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presumably the original form of H.R. 1346. I have read both bills and believe 
that substantial improvement has been made in the revision, H.R. 1346. 

I note that in the hearings of March 17, 1958, the written testimony of Segre. 
tary Folsom of the Department of Health, Education, and Welfare and of ‘ 
tary Weeks, of the Commerce Department, are both reproduced. I would be 
forced to agree with the attitude that the Secretaries take insofar as H.R, 9368 js 
concerned. I think that many of their ciriticisms have been rectified in H.R 
1346 although I would still believe that additional modifications should be made 

In this regard I am disturbed by the establishment of a time limit at which j; 
may be reasonably expected that necessary research may be completed. Experi. 
ence indicates that a time limit on research is not practicable and the establish. 
ment of such a time limit may work toward the premature promulgation of 
standards for accomplishing the desirable end. I would therefore suggest that 
the phrase, “but not later than 12 months after the date of enactment of this 
act,’’ appearing in sentences 6 and 7, page | of the bill, be eliminated. 

Although in section 2, emphasis is placed on the establishment of reasonabje 
methods of controlling the discharges of motor vehicles in order that the specified 
standards may be attained, I believe additional stress on this point together with 
practicability of enforcement should appear in the bill. This I would su 
might be accomplished by adding after line 6 of page 2, following the word “pro. 
duced,” the following: ‘‘together with ascertainment that practicable devices 
have been developed to achieve these standards and that reasonable methods of 
enforcement are at hand.”” hen in section 2 on page 2, starting in line 20, | 
would strike out the words ‘“‘is available’ and add the following: ‘and that 
reasonable methods of enforcement are available.’’ 

Although, admittedly, it is desirable to get the intent of the legislation into prac. 
tice at as early a date as possible, it is in my opinion, as stated heretofore, unwise 
to establish too rigidly the date on which this may be found reasonable, | 
believe that premature establishment of the standards together with possible 
failure to evaluate devices for accomplishing these standards and methods of 
enforcement would lead to no end of trouble and actually retard achievement 
of the desirable aim of the legislation by getting the bill in bad repute with the 
public. The aim of the provisions I have suggested are to place the responsi- 
bility for moving ahead rapidly with the Surgeon General but not forcing him 
to do something ahead of an orderly development in the field. 

I appreciate the privilege of commenting on H.R. 1346 and as well, of appearing 
before your subcommittee in connection with the hearings which took place on 
July 9. 

Sincerely yours, 
T. P. Wriear. 

Mr. Roserts. You may proceed, sir. 

Dr. Wricurt. I think the great emphasis that I would like to add 
or rather to supplement what has already been said and which is 
within my area of competence as an engineer is the packaging con- 
cept. I think it is perfectly absurd to pack a delicate vase to send 
out to the west coast in a way that it will get there, and then package 
or not package human cargo that is, probably, encountering many 
more hazards. And it just does not make sense to me for a person 
to go in a lethal weapon if he has a crash without any method of hold- 
ing him in place of protecting him against projections and other 
things that he may hit. ' 

And one might ask, what is the chance of success in achieving the 
object of reducing the loss of life in automobile accidents. And I, 
personally, think it is very good. I think it can be done if all of us 
prt our energy into it and there is a concerted action, particularly, 
rom the standpoint of fuller utilization of what has already been 
scientifically proved. 

We do know certain conclusions, on a statistical basis, such as the 
colonel mentioned a few minutes ago. And I believe this sincerely 
myself. If you had properly designed seat belts that were wom 
that you could reduce the fatality by 60 percent. That would mean 
a very big saving, because the belt in this case serves a dual purpose 
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of preventing ejection from the car, in addition to preventing forward 
acceleration against objects. 

So we have this information. We know it. 

So, to me, the thing is to let us do something about it and get them 


This is a little discouraging. We have a record from California of 
the fact that at the present time there are only 3.5 percent of the cars 
there equipped with seat belts and most unfortunate is the fact that 
only 30 percent of those equipped that were being used at the time of 
an accident. Well, that means 1 percent of the population of that 
State during the record period were both equipped with and were 
using belts. 

This means a big public education situation, no matter what we do. 

I believe in it enough so that since 1954 I have had six seat belts in 
my car and six in my wife’s car. And we never get into the car in the 
garage but. what we put them on, because 60 percent of survival just 
means that to me. 

Another thing we need to make this a success is the continuing sup- 

rt for research, and not go on the premise that we have all of the 
ote now, but to have a continuing research program. 

Another is to properly channelize to all the interested agencies and 
to the industry this information, so that they can do something about 


And the final one to which I have already alluded is the matter of 
ublic education. I have often thought it would be a very nice thing 
if the announcers while annoucing a fatality in the locality or the radio 
would just add, “This person was not wearing a seat belt.” That 
might be a good thing and have a salutory effect, to have that an- 
nounced. Or in the case of another one that had a severe accident and 
the lives were all saved, that it was mentioned that they had seat 
belts and were wearing them. But that is just a little publicity 
proposition. 

I want to emphasis that much has been accomplished in the matter 
of automobile design from the standpoint of reducing the rate of 
fatalities per hundred million vehicle miles. I do not think we want 
to make this picture entirely black. The mere fact that during the 
last 15 years or so the fatality rate has been about constant, some- 
where from 35,000 to 40,000 people per year, and the mileage has gone 
up at a steady ascending rate, indicates that the rate has gone down 
and that this is a good thing. 

I think that some of the teamwork between Government and 
research and design has borne on this particularly in certain areas. 
For instance, the adoption almost universally, if not entirely so, of 
door latches that will not spring open under considerable impact. 1 
think that has contributed substantially to this. 

The fact that instrument panels have, in many cars, padded sills 
across the front, I think, is a very good thing and is being done 
although this is optional. 

The steering assembly is on the right track. 

I do not believe—and this would have to be verified by Mr. Moore— 
that statistically we have enough information to say that we have 
arrived at the final solution or the industry has, for the design of the 
control column and wheel. It has been in the right direction. And I 
believe that statistics will show there has been some improvement in 
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the rate of injuries and fatalities from this source but we need more 
ee on this. And maybe some other type of design would by 
etter. 

I think we have improved the situation in many cars in the matter 
of having projections that the head can strike against, although here 
again every now and then | get into a car that has some awful lethal 
weapon in front of my face. I think the industry could well pay 
attention to this. ; 

As to the causes of injury, we still have the steering assembly ag 
No. 1. This does not mean necessarily that it is the most lethal of 
the various matters mentioned, but simply means there is always g 
driver; therefore, he will always encounter the steering column if he 
is in an accident. 

The next in importance is ejection—ejection from the doors that 
fly open which have caused, I think, something like 25 percent of the 
fatal fatalities. Therefore, with the new door locks and with the use 
of seat belts there should be a marked improvement in this respect, 

The instrument panel is the next most important one. And here 
again the tendency towards padding along in front of the instrument 
board is a very good thing. I hope that more and more people are 
taking that optional equipment. 

The windshield is the next one, and work is being done on the glass, 
Of course, there again the seat belt is an answer there. 

For the people in the rear seat—and the most important—is ‘the 
front seat backrest struck by people in the rear at the top. 

The next is the door structure itself. 

The next is the front seat back rest at the bottom struck by people 
who are in the rear seat. 

Then the front corner posts, which is the most lethal for the person 
sitting in the right-hand front seat. 

And next, flying glass. 

And then top structure. The top structure is very important. 

I was very much impressed with Colonel Stapp’s picture of the top 
rest on the military vehicle, so that it could roll over without touching 
the head of the people. 

Then, finally, the rear view mirror is usually in a place where the 
passenger can dash his head into it. 

We, at Cornell, I believe you are familiar in another division from 
that of the injury research, at the Aeronautical Laboratory have done 
a lot of work on the design of detailed gadgetry to meet the particular 
hazards here, and with the aid of one of the insurance companies have 
built what we call the Cornell Liberty safety car. In this we have in- 
corporated a sample of what might be emulated, if they were so sold, 
in the industry 60 separate items of improvement from the safety 
standpoint. 

Mr. Roserts. This is the car that we saw yesterday? 

Dr. Wricut. That is right. This has toured the country as he, 
undoubtedly, mentioned and is now in the Smithsonian Institution. 

This was not done on the presumption that we were going into 
the automobile design business. It was done as a sample and a résumé 
of 12 years of work at that laboratory of individual items that could 
oh the situation. 

his had, of course, the door lock and special seat arrangements for 
the driver and all of the other things that you have already seen. 
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will, therefore, not describe them. But these developments stemmed 
from & long period of research based on the actual testing of an auto- 
mobile by decelerating it at different rates and having dummies inside 
of which moving pictures were taken—that is, slow motion—so that 

u could see the exact motion of the dummies under various impacts 
of deceleration. 

There is just one point of interest that has always struck me. We 
had one small dummy—the dummy of a child in the rear seat. And 
at a speed of 20 miles an hour, the deceleration through a distance of 
4 feet, this child struck the windshield; in other words, he dove over 
the back of the front seat and hit the windshield in half a second. 
It shows the suddenness of things that can occur at a relatively slow 

eed of 20 miles an hour and with a quite long decelerating distance 
of 4 feet which meant a g. of about 3%. 

So it is a fallacy to say that you have to be going fast in order to 
have a fatal accident. You can be going very slow, as Mr. More’s 
studies have shown. ‘They show that a large proportion of the acci- 
dents and fatalities occur at speeds under 50 miles an hour. 

Personally, | would rate the seat belts as the most important single 
item that can be had to save lives. Therefore, I am very much in 
favor of the requirement. However, it should be administered legis- 
latively so that it would require all automobiles to have the provisions 
for seat belts built in; in other words, that the structure would be so 
arranged that the belt could merely be hooked on and you did not 
have to have a garage mechanic do all of the welding underneath and 
all of the other things that in most cars you have to do to get a satis- 
factory installation. And you do not get uniformity. Therefore, I 
think that the automobile companies should provide all cars with seat 
belt installations. 

The requirement of whether the seat belt should be installed or not 
or whether that should be optional equipment is one that I am not 
prepared to say. If we had our educational program already sold to 
the public I say, certainly, they should be provided also. But since, 
apparently, the public is, througn inertia, very reluctant to either 
have or to wear belts, maybe we have a big campaign program to do 
in order to educate them. 

I think I can say that in my hometown of Ithaca we have a larger 

roportion of seat belts installed than anywhere else in the country, 
ina town of that size, simply because we have made so many speeches 
and have had so many incidents where peoples’ lives have been saved 
that-did have them, that the public, I think, is really getting pretty 
well sold on that. And tbat is what on a nationwide scale will have 
to be done. 

I think that crash padding in front of the people at the top of the 
dash should also be a requirement. I do not see that the difference in 
cars should be so much there so that it could not be standard equip- 
ment. 

And I would hope that some standard could be set up that would 
remove lethal projections in addition to the instrument board at other 
points. 

I know one automobile manufacturer has relocated his rear view 
muror so that it is in a better position than formerly. 

Then to sum up, packaging for the driver and his passengers is essen- 
lial. And it is the next big step we can take to reduce this epidemic 
loss of life and injuries in automobiles to the automobile driving public. 
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We need to enlarge and accelerate the scale of our work and we need 
to gradually get into accident prevention as well as the prevention of 
injuries. 

So I guess my plea is for Government action on a Federal basis to 
take such necessary steps as in your judgment should be taken to 
expand the scale of the effort and to lay down certain requirements 
that are susceptible of proper administration, plus any educationa] 
program that can be entered into. 

One of our doctors in research said that we ought to adopt a slogan 
for seat belt wearing to the effect that, “Make a Habit of Your Seat 
Belt; It Is Too Late When You Wait Until You Need It.’ 

Thank you. 

Mr. Roserts. I want to thank you for your fine statement. | 
would like to ask if you would ojbect to having the written presenta- 
tion entered into the record, too? 

Dr. Wricut. No, sir. 

Mr. Roserts. That will be made a part of the record. 

(The prepared statement follows:) 


STaTEMENT OF Dr. T. P. Wricut, Vick PRESIDENT FoR RESEARCH, CorRNELL 
University, ItHaca, N.Y 


Mr. Chairman and members of the Subcommittee on Health and Safety, it was 
my honor and pleasure to appear before the Subcommittee on Traffic Safety in 
April of last year, in the course of the hearing on research needs in traffic safety, 
At that time, prior to submitting my testimony for consideration, I identified 
myself and the capacities in which I appeared. I shall not trouble you with a 
recapitulation of my credentials, therefore, at this time. 

The magnitude of the traffic toll, in terms of human lives lost each year in 
passenger automobiles, is a matter of record. The joss in terms of injury and 
disability, while difficult to establish in precise terms, was estimated by the recent 
national health survey of the U.S. Public Health Service to affect nearly 5 million 
Americans annually. I do not believe that any of us here today fails to recognize 
the seriousness of the situation which these figures represent. Rather, we are here 
to consider how the Federal Government can contribute most effectively to the 
national task of bringing this endemic and epidemic highway disease under 
control. Ishall not presume to attempt influencing the committee on the question 
of whether Federal legislation is, or is not, the most desirable means of assuring 
minimum safety standards. That is a subject on which my opinions are probably 
beside the point. I believe, however, that I am qualified to testify as to whether 
or not engineered safety design can affect the problem at hand—that is, whether 
passenger car occupants can be “‘packaged’”’ in such a manner that dramatic 
reductions in the annual highway injury and fatality toll will result. 

The answer is, most decidedly, ‘‘Yes’’: 

(a) If a concerted effort is made toward fuller utilization of the information 
which scientific research has already provided. 

(b) If appropriate support for present and future investigation and research 
can be assured. 

(c) If present and future findings can be channelized to individuals and 
organizations willing and able to act on their implications by applying them 
at the practical level. 

(d) If appropriate public educational measures are assured and maintained. 

I admit to the possibility that, as vice president for research at Cornell Uni- 
versity and president of the Cornell Aeronautical Laboratory, I may be inclined 
to bias in evaluating the relative significance of achievements within my own 
institution. Despite this possibility, I feel that my background as an engineer 
and as former Administrator of Civil Aeronautics affords me some professional 
insight into the matter of vehicle safety, and predisposes me to scientific detach- 
ment in proceeding from fact to conclusion. urthermore, as a matter of personal 
ethics, I should consider myself guilty of a crime against humanity if, for whatever 
reason, I were responsible for prolonging the ravages of a disease which is the 
unnecessary and shameful byproduct of the greatest transportation system the 
world has ever known. 
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We at Cornell believe that a systematic method for reducing the epidemic 
roportions of highway injury and death are now within reach, and we cite as 
evidence what has already been accomplished through the close cooperation and 
teamwork of Government, the design and production engineers of the products 
which transport man, and the resources of an academic institution: 

(1) First, we have established, beyond any possible doubt, that the injury 
consequence of motor vehicle accidents is overwhelmingly influenced by the 
design and composition of structures with which occupants come in forcible 
contact during crash deceleration. 

(2) Second, with relatively limited resources, we have already isolated 
and identified, in a sample of injury-producing accidents, the following com- 

nents of vehicle design, ranking them in terms of the frequency and the 
severity of the injuries they inflict: (@) Steering assembly, (b) ejection, 
(c) instrument panel, (d) windshield, (e) front seat backrest (top), (f) door 
structures, (g) front seat backrest (bottom), (hk) front corner post, (z) flying 
glass, (j) top structures, (k) rearview mirror. 

(3) Third, with support from an insurance group, an engineering labora- 
tory has developed and constructed a crashworthy automobile body, or pas- 
senger ‘“‘package,’’ demonstrating numerous possibilities for the control of 
crash injury through engineering design alone. 

(4) Fourth, with the cooperation of the automotive industry, certain design 
innovations for safety—improved door latch mechanisms and modified steer- 
ing assemblies—have been incorporated into approximately one-fifth of all 
the passenger automobiles now in operation on the highways. ‘The effective- 
ness of these innovations has been evaluated from data concerning tens of 
thousands of people exposed to possible injury in actual accidents, and the 
results measured in statistical terms. Other safety design components—seat 
belts and crash padding—available as optional equipment on recent and cur- 
rent automobiles have been similarly evaluated, in studies based on relatively 
massive samples of data from actual accidents. 

We believe that the evidence must now be regarded as conclusive: where design 
and composition have been modified, in accordance with sound scientific investi- 
gative data isolating and identifying those areas and components of engineering 
design which have failed to provide good ‘“‘packaging”’ for living humans in actual 
accidents, the result has been an incontrovertible and scientifically measurable 
decrease in frequencies and risks of injury and fatality among the exposed accident 
populations observed. Thus, it is undeniably apparent that the control of struc- 
tural design is an effective means of controlling injury. It is equally apparent 
that, until we have considerably increased our knowledge of how to prevent acci- 
dents themselves from happening, we must accept our responsibility to make 
fullest possible use of the means already at our disposal for controlling those 
structures and design principles which are identified as direct causes of injury if 
and when an accident occurs. 

I do not believe that we can effect any appreciable and permanent reduction 
in the magnitude of the crash injury problem, within the foreseeable future, except 
by increasing the capacity of the vehicle ‘‘package’’ to protect the occupants, or 
contents from damage in transit. Only the vehicle, in the complex of human, 
mechanical, highway, and environmental factors which compose our transporta- 
tion system, lends itself readily to a high degree of standardization, in areas affect- 
ing human safety, within a relatively short period of time. We cannot expect to 
enforce or impose standardized human behavior by any presently known means. 
We cannot create overnight a robot-controlled transportation system which will 
eliminate the consequences of human error, nor can we curtail the high degree of 
mobility we have attained without shaking both our economy and our civiliza- 
tion to the roots. Only one choice remains: change the vehicle, or continue to 
live with an epidemic disease raging unchecked in our midst, a plague which fells 
the innocent as well as the guilty, the genius as well as the idiot, without dis- 
crimination or favor. 

Gentlemen, if you are convineed, as I am, that these are the alternatives, then 
I believe you cannot fail to agree that we must not only continue to pursue our 
present course, but that we must enlarge and accelerate our efforts. If the best 
available solution is improved passenger packaging, then we must make the 
necessary improvements as rapidly as we are able to identify the areas and com- 
ponents in need of change. We must work together even more closely than we 
have in the past, with Government, engineers, industry, and researchers all 
pulling together. The engineer and the manufacturer cannot hope to accom- 
plish the task alone, without adequate information as to what must be modified, 
and without followup evaluation of the effectiveness of changes already made. 
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The academic institutions can produce findings to guide the industry only when 
adequate volumes of data, from the highways and from the laboratories, have 
been collected, processed, analyzed, interpreted, and incorporated into re 
The speed and efficiency with which information can be obtained depends on th. 
scale of operations permitted by the amount of support which is provided: the 
rate of research output obviously cannot be expected to exceed the maximym 
capacities of the available personnel and equipment. In view of the Magnitude 
of the problem to be solved, and with the predictable knowledge that delay wij] 
be measured in inexorable terms of human life, suffering, and permanent dis. 
ability, I beg the Members present to use whatever measures they may, in their 
discretion, employ to continue and to expand the present scale of crash injury 
investigation and engineering design research—at Cornell and elsewhere—and to 
complement and expedite the building into automobiles of all safety features 
whose worth is agreed upon by recognized safety authorities and the industry.! 

Thank you. 

Mr. Roserts. I would like to commend you on your interest and 
I want to thank you for John Moore coming down and helping us 
with our staff work. I think I speak for my colleagues when I gg 
that we are most grateful to you for his services. And I think that 
you have made a fine presentation. 

I assume that you take the same viewpoint as has already beep 
expressed here that the problem of accidents and deaths on our high- 
ways has reached such a proportion that it, certainly, may be con. 
sidered as a major national health problem. 

Dr. Wricat. Yes, sir. 

Mr. Roserts. And that in the solution of this problem we should 
treat it as we treat any other epidemic, that we would apply all known 
methods of research to this field, and that we would hope that the 
industry would put into effect the knowledge that has been acquired 
through the various research groups in the country. 

Dr. Wricut. Yes, sir. 

Mr. Roserts. I would assume, also, that you would agree that this 
problem is to a certain extent a controllable problem? 

Dr. Wricut. Definitely. 

Mr. Roserts. And one of the ways that we can expect to speed up 
this would be to have the Federal Government take leadership in this 
field? 

Dr. Wricut. Yes, sir. 

Mr. Roserts. There is ample precedence for this type of legisla- 
tion in that we have required certain minimum standards of safety 
under the Food and Drug Act which has been in existence for over 0 
years, and the application of minimum standards of safety in aviation 
and in railroads and steamships and retrigerators. We have ample 
precedence to have the Federal Government assume this leadership. 

Again, I want to commend you on your very fine statement. 

Mr. Scuenck. Mr. Chairman, I have no questions, because Dr. 
Wright made such a fine presentation. It is so complete. 

I commend you for your statement today. 

Dr. Wricut. Thank you. ' 

Mr. Devine. Out of curiosity, I wonder if you are called upon 
from time to time to testify in a court of law as an expert on auto 
mobile fatalities or what may happen at 20 miles an hour, and so on’ 

Dr. Wricut. Do you say, “Have [?” 

Mr. Devine. Yes. 

Dr. Wricut. No; I have not. 


1 The Federal Role in Highway Safety: Letter from the Secretary of Commerce, 86th Cong., Ist sess. 
H. Doc, No. 93, p. 132. 
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Mr: Devine. Thank you. 

Mr. Roserts. Thank you again. 

Dr. Wrient. Thank you. 

Mr. Roserts. Our next witness is Dr. James Ryan, of the Univers- 
ity of Minnesota, who is professor of mechanical engineering, and who 
has been engaged in research in this field for some time. It is, cer- 
tainly, a pleasure, Dr. Ryan, to welcome you before the committee. 
pasnaetand, Dr. Ryan, that you are under some pressure to get back 
to New York. 

Dr. Wright, are you under some pressure to get back to New York? 

Dr. Wricut. I have to leave in a few minutes. 

Mr. Roperts. Are you against a plane schedule, too? 

Mr. Ryan. Mine leaves at 15 minutes to 6. I have 3 or 4 hours. 

Mr. Roserts. You may proceed as you desire. 


STATEMENT OF JAMES J. RYAN, PROFESSOR OF MECHANICAL 
ENGINEERING, INSTITUTE OF TECHNOLOGY, UNIVERSITY OF 
MINNESOTA, MINNEAPOLIS, MINN. 


Mr. Ryan. Mr. Chairman and gentlemen of the committee, as 
understand it, this hearing is on a motor vehicle safety bill and, 
particularly, Mr. Roberts’ bill, H. R. 1341. And that he is from 
Alabama. 

This is my statement of testimony. 

I, James J. Ryan, professor of mechanical engineering, Institute of 
Technology, University of Minnesota, Minneapolis, Minn., having 
spent a portion of the last 10 years investigating and testing the 
design of automobiles for the prevention of injury to the occupants 
upon crash, the last 3 years under the sponsorship of Col. John Paul 
Stapp in the Aero Medical Field Laboratory, U.S. Air Force, and 
roceeding now with a grant-in-aid from the U.S. Public Health 

rvice. 

I do hereby state that my researches have shown a series of design 
changes which would prevent injury to car riders upon crash at 40 
miles per hour into rigid barricades or head-on collisions without 
change in styling or increase in cost of new automobiles. 

The design changes involve the adequate packaging of the car 
passenger, and are based upon the proper use of the seat belt. Colonel 
tapp has shown that seat belts are safe for 23 g. impacts, and little 
damage results up to 30 g. Thus they are a proper and practical 
restraint, and have been normally accepted by many people. 

It has been found statistically that about one-half of the accidents 
occur below 40 miles per hour, and approximately one-half occur on 
the front quadrant of the car; thus a means of decreasing the impact 
force from the front to a value below 30 g. would make safe the use of 
the seat belt. 

This feat has been accomplished by constructing a pair of hydraulic 
shock-absorbing bumpers in front of the car frame with a cross-bar 
and bumper shields as at present. The hydraulic bumpers distribute 
and reduce the impact forces of present cars between one-half and 
one-third, and structurally consist of two sets of pipes, one inside 
the other. 

To further protect the driver and passengers from injury, it is 
essential that they do not strike any object or surface when they 
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rotate forward on the seat belts after impact. Thus the steey; 
wheel and post assembly is caused to go forward into the dash, auto. 
matically being taken out of range, yet leaving it operative. The 
passenger jeckknifing on a seat belt, and structurally it is capable of 
supporting a tremendous body load on the pelvic bone system, only 
superficial injuries will result. 

Other engineering changes are suggested by the tests which were 
conducted in determining the above results. Some of those were 
shown in the movies this morning. The seat belts have been made 
convenient to use, easily adjustable, flexible in support so that normal 
movements of the body are possible, and absolutely unnoticeable 
from the wearer’s viewpoint. Their strength and rigidity for adequate 
support is maintained by fastening them directly to the seat. The 
seat is then further conditioned by small absorbers to the car floor to 
reduce the rate of onset of the impact as transmitted to the person in 
the worst case of a barrier collision as Colonel Stapp stressed this 
morning. Thus the least possible force and the greatest restraining 
power are combined to create the minimum of discomfort upon 
violent decelerations of the vehicle—and at the same time, change the 
vehicle and human nature the very least. 

These changes are sound and practical from an engineering stand- 
point. They are applicable with least cost to new cars, where they 
may be incorporated in the initial design. Tests of these desi 
changes and their effectiveness have been demonstrated before all the 
national safety groups, including representatives from the car manv- 
facturers, at the Third Annual Stapp Automotive Crash and Field 
Demonstration at Alamogordo, N. Mex., Holloman Air Force Base, 
Aero Medical Field Laboratory, on November 13, 1957, wherein, with 
myself as driver, and a graduate student as passenger, a 1956 Ford 
car, so fitted, was driven into a solid crash barricade at 20 miles 
hour with no injuries to the passengers or the car. I might say that 
Colonel Stapp did not have that picture. It would be a little 
embarrassing. 

Although an equivalent crash at 40 miles per hour would have four 
times more energy than at 20 miles per hour, the improved refinements 
detailed above and the new information about the resisting strength 
of the pelvic bone system, would equally result in no more than super- 
ficial injury. 

It may be observed from the above that the maximum effectiveness 
of seat belts is achieved only by proper engineering. Safety herein 
must be treated as a package, for near-safe is as difficult to achieve as 
the real thing. Thus a national law for interstate commerce would 
spell out the need for seat belts, hydraulic shock-absorbing bumper, 
retractible steering wheel, recessed dash, and seat absorbers as a unit. 
This may appear to be a large order, but anything less will not reduce 
the deaths and injuries by 50 percent. The suggested changes are 
negligible compared in the aircraft industry to CAA regulations, and 
certainly the restrictions on drugs would make these requirements 
appear feeble. It is an important problem, requiring drastic legislative 
action, and the engineering knowledge is available for legal definition 
to create a safe car-passenger environment. 

Further, there is no cost or style penalty to be suffered by anyone, 
and therefore the automotive industry should welcome this universal 
opportunity to serve the welfare of the people. 
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As an afterthought, the importance of hydraulic bumpers and seat 
pelts on the small foreign cars is equivalent to the opportunity for 
survival upon crash. Without tnis equipment, small cars should be 
forbidden on crowded highways, as the protection is no more than for 
motorcycles. ‘The general use of seat belts would materially reduce 
injury to car passengers for all impacts and rollovers. Further, 
hydraulic bumpers would limit the neck injuries (whiplash) due to 
rear-end collisions. 

Mr. Roperts. We thank you, Dr. Ryan. I would like to ask you 
where you received your academic and professional training? 

Mr. Ryan. Mr. Chairman, I attended the University of lowa and 
received a degree in mechanical engineering. 

J obtained my masters degree at the University of Pittsburgh in 
mechanical engineering, and attended graduate school at Stanford 
University. 

Mr. Roserts. How long has the knowledge of what scientists and 
engineers and researchers have done in this field been available to the 
industry? 

Mr. Ryan. Mr. Chairman, we started in my group about 1949. 
The information has been developed rapidly. It was merely at that 
time necessary to validate it, to refine it, because it already had been 
established. 

Mr. Rozerts. Do you think that the industry has been slow to 
adopt these recommended advances? 

r. Ryan. Yes, indeed. It is unbelievable how little attention 
they have paid to problems of this nature. It is not right. For 
many years I taught my students to the effect that when they worked 
for an automotive company, would they please note to do something 
about these human factors. And a few years later they would say to 
me, “I am just an engineer, I have to make a living, I cannot do these 
things which you requested me to do.”’ 

There does not seem to be a means by which these factors can be 
properly implemented in industry. 

Mr. Roperts. And you endorse and subscribe to the theory that 
this problem has reached such tremendous heights in death toll and 
accident injuries and in medical care and in hospital care, that it has 
reached the proportion of a national health problem? 

Mr. Ryan. Yes, that is true. 

Mr. Roserts. And that you believe there is to a certain extent a 
controllable problem which could be reached by this legislation? 

Mr. Ryan. Yes, it could be considerably reduced. 

Mr. Roserts. I have a number of questions that I would like to ask 
you, but I know that you are up against a time schedule. And our 
next witness is in the same predicament. 

I just want to thank you again for your appearance and for the 
very fine statement that you have presented to the committee. 

Like John Stapp, I notice that you take part in your own experi- 
ments. You are willing to risk your own life. I certainly want to 
commend you for your very brief but very effective statement. 

Are there any questions? 

Mr. Scuenck. Mr. Chairman, I have no questions. I would like 
to thank Dr. Ryan for his very splended and fine statement. 


Ido have one question. In your statement you refer to hydraulic 
shock-absorbing bumpers. 
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Mr. Ryan. Yes. 

Mr. Scuencx. How far must they project in front of the car jy 
order to be effective? 

Mr. Ryan. We believe a motion of 17 inches would be ideal. That 
means from the front of the radiator, which we do not believe should 
be pierced, motion should be allowed of 17 inches. That would ineludg 
2 or 3 inches for the bumper structure. 

Such a structure could be placed on a car without it ever being ob. 
served. 

On my Ford, which you saw in Colonel Stapp’s movie, there ig g 
bumper on the frame that prevents us from putting the rear part of 
the bumper back far enough so that it has to stick out in front. Buyt 
in doing that we call attention to the fact that we do have bumpers 
so that we do not apologize for it. However, it is very noticeable 
It can be built into a car so that it would not be observed in any map. 
ner. 

Mr. Scuencx. How much would that lengthen the car? 

Mr. Ryan. None at all. I am sure that we can get it into the ye. 
hicle without increasing its length. 

Mr. Scuencx. As I recall, most automobile engines are pretty close 
to the front of the car—there is very little distance, let us say, between 
the front of the engine block and the radiator, the fan, and the other 
parts in front. 

If the bumper is to be effective, would it not have to protrude 
beyond that? 

Mr. Ryan. Yes, that is a fact. 

Mr. Scuenck. If that were done, how would you park in normal 
garages which will not take the new cars now—how would you park 
them, or in a parking lot or on the street? 

Mr. Ryan. Mr. Schenck, we take advantage of the great length of 
the car at the present time to fit our bumpers in this space. It wil 
fit in the same space. 

Mr. Scuencx. And still give adequate room ahead of the engine? 

Mr. Ryan. You can put it further in, if you want. Further in, 
we believe, from the radiator face, so that when this car is crashed 
nothing will be penetrating the radiator, into the core. From the 
radiator forward we believe that we can put a 17-inch bumper, prob- 
ably 15 inches, but it will still fit in the length of the present car, 

Mr. Scuencx. That will be effective at what speed? 

Mr. Ryan. It will be effective at 40 miles per hour without damag- 
ing the vehicle. Everything will be forward of the radiator and prop- 
erly designed seat belts will prevent any injury to the occupants mn 
the vehicle. 

Mr. Scuencx. Thank you very much. 

Mr. Devine. If you drove the automobile into a stationary barner 
at 40 miles per hour, would that be the same type of impact that you 
would have if you met another car head on, both going 20 miles an 
hour? 

Mr. Ryan. It would be the same as if you met another car going 40 
miles an hour. You can imagine an invisible barrier between the cats, 
exactly the same as a solid wall 

Mr. Devine. You do not add the two speeds then to come to the 
equivalent of that? 

Mr. Ryan. That is correct. 
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Mr. Devine. Thank you. 
Mr. Roserts. | believe it is my information, Dr. Ryan, that the 
ines of the cars today are farther back. Between the engine of 

the ear and the front at the present time, the bumper, there is about 
94 inches of space? 

Mr. Ryan. | am not sure, Mr. Roberts, but there is adequate room 
between the engine block and the front of the present bumper to put 
in this hydraulic absorber. 

Mr. Roserts. Most of that is now occupied simply by chrome or 
decorative parts? 

Mr. Ryan. That is true. 

Mr. Roserts. It has, certainly, been a pleasure to have had you, 
and we have appreciated your fine contribution that you have made 
in this field. 

Mr. Ryan. Thank you. 

Mr. Roperts. Our next witness is Mr. William I. Stieglitz, design 
engineer, safety, Republic Aircraft Corp. I am told that Mr. Stieg- 
litz is probably one of the greatest safety engineers in the country. 
[tis an honor to have you with us. 


STATEMENT OF WILLIAM I. STIEGLITZ, DESIGN ENGINEER, 
SAFETY, REPUBLIC AVIATION CORP., FARMINGDALE, LONG 
ISLAND, N.Y. 


Mr. Streciuitz. Mr. Chairman and members of the subcommittee, 
first, I would like to establish the fact that in appearing here today 
lam appearing solely as an individual. I am in no way a representa- 
tive or a spokesman for Republic Aviation Corp. 

I would like to thank the subcommittee for the opportunity of 
appearing here and I consider it a great privilege. 

Also, I would like to apologize to the subcommittee for not having 
a prepared statement available for them. Unfortunately, I was away 
on company business and did not receive the invitation to appear 
until’ this Monday, so had no opportunity to prepare a written state- 
ment. 

Mr. Roperts. That is perfectly all right. 

Mr. Stiecuitz. I think the record of automotive accident picture 
has been so fully and clearly stated by previous witnesses that there 
isno particular reason for me to go into it. 

As you stated, Mr. Chairman, there is ample precedent for the 
Federal Government to take cognizance and to take action to control 
the situation such as exists on the highways today. 

You made reference to the Federal regulations governing aviation. 
I think everybody accepts these. Nobody considers that this is not 
part of governmental responsibility. 

Just a year ago the Congress adopted a Federal Aviation Act which 
further strengthened the governmental activities in the field of avia- 
tion safety, yet in the last 5 years, from 1954 through 1958, there 
were a total of 560 passenger fatalities on scheduled domestic airlines 
inthis country. This is an average. 

Mr. Roserts. 560? 

Mr. Stieciitz. I think it 560 as I added up the CAB figures. 

his averages slightly over 100 a year. 
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On the other hand, if we look at the total toll on our highways we 
find that it averages close to 100 a day for the same 5-year period 

And it quite properly—I believe it is quite proper—if it is a matter 
of governmental concern to try to further decrease these 100 fatalities 
a year, certainly, it lies within the jurisdiction of the Government to 
take action against 100 fatalities a day. 

I have not had until today an opportunity to read the bill as jt js 
written and, therefore, would not like to comment directly as to ap 
opinion on the specific bill, except for one point. 

I notice that the bill is worded to call for certain safety devices 
I believe that is the wording. And that is in the automobile. ; 

For the last 13 years I have devoted my full time to problems of 
aviation safety. On the basis of this experience | am convinced that 
we cannot achieve real safety by adding the safety devices to an 
already completed machine. I think this has to start in basic design, 
The safety has to be designed in. It cannot be added the way we 
would add chrome trimming to an automobile. f 

And I think that, perhaps, the bill should go further in specifying 
certain safety standards to be met, rather than in requiring safety 
devices to be installed. y 

I do not imply and do not wish to imply that the automobile 
industry has not taken action on safety problems, has not devoted 
itself to safety problems. They have done many things which, | 
think, have greatly increased the safety of automobiles, but I would 
like to suggest that whatever measures they take—however many 
measures they may have taken—that they look at the record which 
indicates that it has not been adequate—it has not been enough. 
en there is need for something more than has already been 

one. 

I think there are really two problems to be considered. 

The first is one to which we have been devoting the discussion today 
which is the elimination or the reduction in the number of fatalities 
and injuries in automobile accidents. 

But I, also, believe that there is a further area of accident preven- 
tion which can, also, be greatly accelerated by improved design. And 
with the permission of the committee, after discussing the injury 
aspects of this, I would like briefly to express a few ideas in regard to 
the accident prevention area. 

As far as the injury prevention is concerned, I think there is no 

uestion that the record in aviation, in the work done by Colonel 

tapp and Dr. Ryan, has clearly demonstrated that proper packaging, 
proper design concept can greatly reduce the number of accidents and 
the number of injuries occurring in automobile accidents. 

Mr. Chairman, you have asked a few of the witnesses as to dates 
on which such information of this nature became available to the 
industry. You referred this morning to a report published by Mr. 
DeHaven in the summer of 1942. For the sake of the record, | 
would like to point out that the P-47D airplanes which were put into 
proces by Republic in 1944 incorporated 40 g. seats. This, to the 

est of my knowledge, was the first such installation ever placed in 
an airplane. But this information has not only been available, it has 
to some extent, at least, been used since 1944. In fact, in 1946 the 
Navy adopted regulations requiring 40 g. seats installations in their 
fighter aircraft and 20 g. in noncombat type, such as transports and 
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trainers. So it is a long history. It has been information that has 
been available and has been utilized. 

The basic approach to the problem has been well defined by pre- 
yious witnesses. 

The first is that you must keep the occupant held in place. Along 
this line, back in 1950 I presented a paper to the Institute of Aero- 
nautical Sciences entitled, “A Note on Crashworthiness,” in which I 
discussed and reviewed the entire problem of crash protection. And 
with your permission, Mr. Chairman, I would like to enter this paper 
into the record of this subcommittee. 

Mr. Roserts. Without objection, that may be done. 

Mr. Strecuitz. In this paper I review certain airline crashes in 
order to indicate what could be accomplished by adequate crash 
protection. L re 

I discuss two accidents based on the Civil Aeronautics Board 
accident reports. 

One was a four-engine transport which had been built to prewar 
World War II requirements which required 4 g. protection in the 
fore and aft direction. In this crash all of the seats tore loose; 41 
out of the 44 passengers were killed, and 2 of the 4 crew members 
were killed. 

In the second crash which, according to my analysis, involved 
approximately the same severity but which was designed as best 
I could figure it to have approximately 15 g. seat strength, all seats 
remained attached and all 41 passengers and all 3 crew members 
survived. 

This, I think, demonstrates what can be done if people are held in 
place. But as people come loose and act as projectiles they have 
very little chance of survival. 

Colonel Stapp’s movie this morning of the dummy flying through 
that 1-inch pine plank was a good demonstration of what happens 
when a person is not strapped in. 

I feel very strongly that seat belts must be provided, and that the 
fittings for these belts must be an integral part of the automobile 
construction. These must be engineered into the car, so that the 
load is distributed to the structure and so that they are properly 
designed to carry their load. This is not something that can be done 
by the layman, the owner, to design his own installation, or to be 
left to a local garage mechanic to drill a couple of holes somewhere, 
with no idea as to where to locate them or how strong they should be. 
This is an engineering problem. 

As far as installing the belts is concerned, I feel that belts should 
be required, particularly since the people in general, the public, have 
not been fully educated to the use of belts and the chance of their 
going out and buying belts for themselves is very small. If the belts 
are there, more people may use them. 

I cannot imagine Congress or the Federal aviation authority revising 
the civil air regulations on private-owner aircraft to require fittings 
for seat belts with the belts available as an optional extra. Yet there 
iso more way of compelling a private owner or a private pilot to use 
his belt than there is the private automobile owner. 

I _ that there must be an educational campaign. The public 
must be educated. But I think the first step in it is to give them the 
belts, and then to encourage them to use them, not try to get them to 
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go out and spend $35 or $40 or $50 extra to buy belts that they do not 
think they need. f 

I think, also, it is essential that steps be taken to remove objects 
from in front of the passenger in which he can suffer head injur 

There has been talk today of padding the instrument panel. The 
question I would like to ask is, why we need the right-hand half of gp 
instrument panel on an automobile? It serves absolutely no usefy 
purpose. Some cars have a clock there. Some cars have a radio 
speaker there. Some of them have a glove compartment there, jj 
of these things could be put some place else. 

By the use of a little imagination in design you could limit this 
instrument panel to a small console ahead of the steering column and 
give the passenger on the right hand side all of the additional space 
with nothing in front of his head, more leg room, more comfort, and 
tremendously greater safety. I think this just takes a little imaging. 
tion in design, instead of following along the line of putting a dashboard 
there, because the automobile evolved from a carriage, and back jp 
the 1890’s they put a dashboard there to keep the horse from kicking 
mud onto the person driving the carriage. 

I think unquestionably attention must be paid to the back of the 
front seat. This has been found true in aviation. Earlier aircraft 
which had rigid steel seat backs, were a constant cause of head injury 
when even belts did not fail, when the person in behind flexed over 
his belt. The change to sheet metal seat backs, which can deform 
if they are struck, has greatly reduced this type of injury. 

The same type of imagination can be used in designing the back of a 
front seat in an automobile. It carries no more load and is no more 
critical than the back of a seat in a transport airplane. 

I think that attention must be paid, as Colonel Stapp pointed out, 
to designing the front seat backs to protect people from these whip- 
lashings injuries in case of being struck in the rear end. This is all 
too common a cause of injury. And in some cases there is not only 
the whiplash, but there is subsequent injury where the seat itself has 
torn loose at the front attachment and tipped over backwards, piling 
the people into the back of the car. I have seen accidents in which 
this has happened. 

Therefore, I agree completely with Colonel Stapp’s recommendation 
that there should be standards, adequately designed standards, to 
strengthen the seat attachment so that it takes these loads. Anda 
seat back designed to protect the person’s head and neck, so that 
when somebody hits him in the rear end he does not end up witha 
whiplash injury which can be incapacitating for a very long time. 

I am perfectly convinced from an engineering standpoint these 
things are feasible. They are practicable. We have done many of 
them already in aviation. And I think if they can be done in air- 
planes where weight is highly critical, they certainly can be done in 
automobiles. And the weight penalty for things like this is not very 
great. 

I referred before to the 40 g. seat installed in the P-47—D airplane. 
This was done because we had had accidents on the earlier versions 
of the airplane in which seats tore loose, although the cockpit re- 
mained together intact, but the seats tore loose and the man was 


killed. 
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The seat installation at that time was designed, I think, for 12 g.’s. 
When we increased the strength to 40 g.’s we added approximately 3 

unds to the weight of the airplane. This is not enough to be 
considered a valid objection to doing something like this. 

As a demonstration of what can be done in the way of protection, 
some 3 or 4 years ago | had occasion to investigate a crash of a jet 
fighter airplane. ‘The airplane had crashed almost immediately after 
takeoff at a speed of about 175 miles an hour. It hit the ground, 
skidded into an earthen embankment on the far side of a sunken 
road, and cartwheeled and broke up. In the course of rolling across 
the ground the canopy was shattered and the pilot opened his belt 
and harness, climbed up through the broken canopy, and was sitting 
on the grond waiting for the crash crew, when the firetruck arrived. 

This same pilot did suffer burns from the fire, but he was back on 
flying status within 3 months. 

This is much more severe than any crash that you are going to 
have in an automobile. And if people can walk away from airplane 
accidents like this, it cannot be argued that automobiles cannot be 
designed so that the great majority of the people can walk away from 
the accidents that they will have. 

In regard to the subject of accident prevention, if I may touch on 
this briefly, Mr. Chairman, there has been growing emphasis in avia- 
tion and in other fields for the past 15 years in the field of the human 
factor, human ingenuity, in designing machines to the limitations of 
the human being who uses them. Quite frankly, from personal ob- 
servation of automobiles, it is my conviction that the interior of these 
cars are designed, not from the standpoint of effective human utiliza- 
tion, but they are designed from the standpoint of appearance and 
style. 

think unquestionably there are a large number of needless acci- 
dents resulting from improper consideration of the human being in 
design. 

It took the automobile industry a good many years to finally get 
around to 100 percent standardization on the old manual gear shift. 

They have now gone to automatic shifts, and I know of at least 
three or four different arrangements that are being used. Some makes 
of cars have ‘‘reverse’’ in exactly the same position that other cars 
have “drive.”’ 

Just last week I got into a rented car like this, slipped it into gear 
to go forward and went backward. Very fortunately there was no 
one in back of me. If there had been, I would have been the stupid 
driver who went backward. Yet the habit pattern is a very strong 
thing, a very effective thing. And people, particularly, in emergency, 
revert to well-established habit patterns. 

This, I think, unquestionably leads to accidents. 

The use of the other control knobs on the instrument panel—the 
air vents, the windshield wiper, the headlights—are not in the same 

ition on any two cars. They are all practically identical shapes. 
ou read over and over again and hear on the radio a message to the 
driver, “Never take your eye off the road for a minute.” And then 
they design automobiles where you cannot possibly operate the 
controls without taking your eye off the road to look at them. 

They put pressure vent controls right next to the headlight switches 

with identically shaped knobs. So that at night if you have too 
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much cold air on your feet, unless you look very carefully and take 
a eye off the road, you are just as likely as not to turn your head. 
ights out. 

The Air Force and the Navy did a great deal of research on coded 
knob shapes. The results of this research were published in 1946 
and presented 11 different knob shapes which could be identified by 
the bare hand, blindfolded, with no confusion. 

The American people paid for this research out of tax money, |j 
seems to me that they are entitled to have the benefit of it. “They 
do not have that today. 

We have reports about glare all over the country. We put bright 
chrome trim around the bottom of the instruments, and then we tum 
on the lights, so that the chrome acts as a mirror to reflect the light 
into your eyes. 

If we do not pay extra for padding on the instrument panel, you 
have a big, bright, shiny surface with high gloss enamel reflecti 
into the windshield from the sun, so that instead of looking throug 
the windshield you are looking at it. 

You have on convertibles beautiful looking chrome decorations and 
ornaments on the hub of the steering wheel. And when you drive 
with a top down and take a turn, so that the sun glints on it and shines 
in your eyes, it blinds you completely. 

And then when you go off the road and get killed in the process the 
newspapers say, ‘“The driver lost control of his car.’”’ He did. 

But it is my honest conviction that this is a built-in accident, wait- 
ing to happen. 

And sound design, and with respect and attention to the principle of 
the human factor that we have learned and that is available, it could 
do a great deal toward preventing accidents. And if we prevent the 
accidents, then we are not going to have to worry so much about pro- 
tecting the people. 

Thank you very much. 

Mr. Roserts. Thank you for a most informative statement. 

I would like to have a statement of your education and training with 
reference to the time that you have been in commercial aviation, the 
length of time with reference to your crash experience, and the investi- 
gative part that you have had. 

Mr. Streauitz. I received my bachelor of science degree in aeronau- 
tical engineering from Massachusetts Institute of Technology. | 
received my degree in 1932. I have been working in aviation ever 
since. I became engaged in safety work in 1946. Since that time 
have been almost full time in this area. 

In 1950 I served as a civilian consultant to the Air Force director 
of the flight safety research on accident prevention and accident 
investigation. 

From 1950 through 1958 I served on three NACA technical com- 
mittees and one panel: The Subcommittee on Aircraft Fire Prevention 
from 1951 through 1954; the Committee on Aircraft Operating Prob- 
lems from 1952 through 1954; and during that same period their panel 
on accident survival; and from 1955 to 1958 I was a member of the 
Subcommittee on Flight Safety. 

I also, for the past 3 years, conducted the Louie DeFlory seminar 
on designing aircraft for safety. 
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Mr. Rorerts. I certainJy want to express the appreciation of the 
subcommittee for making available to us the fine training and ex- 

rience that you have had in this field of accident prevention. 

In your statement I remember that you said that you had for a 
very short time looked at the proposed legislation, H.R. 1341, but 
that from the brief study you had been able to make of it, since you 
have been here, you believed that the bill might possibly be enlarged 
or expanded, not only to include safety devices, but to include certain 
minimum standards of safety. 

J assume that you mean by that—lI believe you discussed the aboli- 
tion of a part of the instrument panel—and then I believe you also 
went into certain statistics for design requirements when you referred 
to the two crashes, and pointed out that in the second crash, in which 
41 or 44 survived, that those seats were all built, I believe you said, 
to withstand—what, 40 g.’s? 

Mr. Stizcuitz. My estimate of the forces in that crash indicated that 
they would be good for, approximately, 15 to 16 g.’s. This was not 
a really severe crash, in any sense of the word. It was comparatively 


moderate. 


Mr. Rorerts. But you would generally assume that at the speed 
which most air crashes occur that, certainly, you would have a much 
greater problem with safety in that field than we should have in the 
automotive field? 

Mr. Stizcuirz. Yes, sir, to some extent. You see, the thing we 
are dealing with here is a matter of basic physics. In other words, 
the g. force involved is a function both of the speed and of the stopping 
distance. An airplane crashing very seldom crashes into a solid 
barrier or hits head-on into another aircraft moving in the opposite 
direction. In other words, it is not an instantaneous stop. There 
is decelerating distance involved before the aircraft finally comes to 
rest. Also, we have on a transport aircraft, in particular, a con- 
siderable collapsing structure. Even if it hits on the nose, the struc- 
ture starts to telescope and collapse. And we are concerned with the 
stopping distance of the occupant himself. In other words, any 
structure that collapses ahead of him is increasing his stopping distance. 

An automobile, for example, or any vehicle, 40 g.’s is equivalent to 
stopping from 40 miles an hour in approximately 1% feet. This is a 
ey abrupt stop. Incidentally, this ties in very nicely with 

r. Ryan’s comment of 15 to 17 inches of motion on his hydraulic 
bumper, because this means that at 40 miles an hour, just by de- 
flecting the bumper all the way without doing any collapsing of any 
structure at all, you would be getting this kind of a stopping eae. 

Mr. Roperts. You go along with the idea that the hydraulic 
bumper is a practical device. 

Mr. Strecuitz. I had not studied it. I wasn’t familiar with the 
work until today. But from what I have heard and seen, I certainly 
see NO engineering reason why it should not be practical. 

Mr. Rozerts. Now, I believe you stated that from your experience 
that some of these solutions, some of this knowledge has been available 
to the industry for a period of at least 15 years. 

Mr. Stizcuitz. Yes, sir. 

Mr. Roserts. Why do you believe that—you may not care to 
answer this question, but I will certainly understand if you do not 
wish to answer it. Why do you believe the industry has been 
reluctant to put these solutions into effect? 
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_Mr, Stiecuitz. I think perhaps, sir, the answer to that can be 
given by quoting from a report that was issued in Australia, and if 
you will pardon me just a moment while I look it up, it was issued } 
the aviation medicine branch of the Australian Department of Qiyj 
Aviation in 1949 on the subject of increasing the crash protection 
requirements in Australian civilian aircraft. And this report stated: 

A reorientation of the attitude of the aircraft designer and an abandonment of 
the polite fiction that transport aircraft do not have accidents is long overdye. 

I think unfortunately, and I think it was true to a certain extent ip 
aviation for a long time, there is a tendency to say our vehicle is not 
designed to have accidents. If we put all these things in, this is goin 
scare the public because they are going to think we are sug eating 
that they will have accidents, that this vehicle isn’t completely aft 
and therefore you close your eyes and sort of hope if you don’t look 
now, it will go away. Unfortunately it doesn’t go. 

Mr. Roserts. In other words, you believe that it is a belief that 
industry fears a psychological negative reaction on the part of the 
consumer. 

Mr. Stiecuitz. Yes, sir. 

Mr. Roserts. Now, I would like to go back to your statement 
with reference to the right-hand portion of the instrument panel. |p 
many cases it is your opinion that that panel actually acts as a panel 
as far as the head of the occupant of the right portion of the seat is 
concerned. 

Mr. Stiecuitz. I would say if you put a safety belt in, the changes 
are that it will invariably. At the present time, if you do not havea 
safety belt, you are just as likely to pierce the windshield flat with 
your face as you are to hit your head on the right-hand side of the 
instrument panel because instead of just flexing forward over your 
belt, you will take off through space and can hit almost anything that 
is out there. 

Mr. Roserts. I assume that is why it is your opinion that these 
devices must not be added piecemeal but that the whole design of the 
car must be taken into consideration when these devices are added. 

Mr. Stiecuitz. Yes, sir. 

Mr. Roserts. Again I certainly want to commend you for what 
the Chair believes to be one of the finest statements we have had. | 
know you are a busy and valuable man, and I want you also to know 
that the committee appreciates your company allowing you to come 
and make your ability and training available to the work of this 
subcommittee. 

Mr. Stizeuitz. Thank you, sir. 

Mr. Roserts. Any questions, gentlemen of the subcommittee? 

Mr. Devine. Mr. Chairman, I think—— 

Mr. Roserts. The gentleman from Ohio. 

Mr. Devine. You are most sound in your remarks, that you can’t 
add safety devices effectively. They must be built into the design. 
I think that that has been demonstrated time and time again. 

I was wondering, however, do you think that you gave the committee 
a fair comparative standard at the outset of your remarks when you 
said that in commercial aviation during a period of time, fatalities 
averaged Oey 100 a year as compared to automobiles of 
approximately 100 a day? 
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Mr. Stiecuitz. Well, Mr. Devine, I did that quite deliberately 
use I was trying to define, as I saw it, the magnitude of the 
roblem. I will grant that more people are exposed on the highways 
than on the airplanes, that the relative rates on any basis would not 
hear the proportion of the total number of fatalities, but the impact 
on the country, the impact on society is a function of the total numbers 
and not of rates. In other words, if we were to accept as a national 
average—and I haven’t any idea what it is or not—Colonel Stapp’s 
estimate of 70 days for each hospitalized automotive injury, accident 
injury, and were to accept the estimate of the Public Health Service of 
5 million persons a year being injured, we are talking of 350 million 
man-days a year lost and quite aside from any moral considerations 
of safety, just from the shear economic loss, 350 million man-days is a 
tremendous amount of productive effort. It is a tremendous cost. 
If there were no expenditures, no loss of life, no cost of hospitalization 
or medical care or anything else, just the loss of the output of produc- 
tion, of national production resulting from 350 million man-days a 
ear, it is a colossal figure. 

Mr. Devine. I am familiar with that method of using comparative 
statistics and these are converted then into dollars and so many cents 

hour, and it is a great economic loss to the country. Of course, 
that doesn’t take into consideration that something else might have 
happened to some of those people. But I think there is no question. 
We are not in disagreement in any way. 

Mr. Sriecuitz. | would like to add, though, sir, that while I have 
emphasized here the economic aspects, I am not saying that safety 
is primarily an economic problem. I believe that more than any- 
thing else it is a moral problem. I feel very deeply that the value 
of human life and the value of the individual human life is one of 
the basic tenets of our entire culture and society, and I think there 
ig a grave moral responsibility here, even though I talk in numbers, 
in terms of the economic impact. 

Mr. Devine. Do you anticipate a great deal of resistance on the 
part of the automobile manufacturers and the automotive engineers? 

Mr. Stiecuirz. That is a question I really can’t answer. 

Mr. Devine. Well, assuming ; 

Mr. Stiecuirz. I can’t answer that because the fact that they 
have—I do not understand in view of the magnitude of this problem, 
really, I mean I really do not understand why something concrete 
hasn’t been done before this. If I knew the answer to that definitely, 
then I might be in a better position to express an opinion of whether 
or not there would be opposition to such measures now. 

Mr. Devine. Assuming then, that there would be opposition, which 
I think can reasonably be anticipated, based on your former state- 
ment, would you say that these people who fail to do these things in 
the automotive industry are immoral? Is that correct? 

Mr. Stizcuirz. Well, of course, it is rather strong language. I do 
not like to pass judgment on somebody else’s morals or say that he 
is being immoral on such a thing or not. His own motives, his own 
standards are something that I am not qualified, I do not believe I 
should pass judgment on. I can only say that for myself, I consider 
this a very does moral responsibility. 

Mr. Devine. Thank you. 

Mr. Roserts. Anything further, gentlemen? 
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Thank you very much, Mr. Stieglitz. We certainly appreciate your 
appearance the effort you made to be with us. 
(The paper presented by William I. Stieglitz is as follows:) 


A Norr on CRASHWORTHINESS 
(By William I. Stieglitz, Design Engineer—Safety) 


Paper presented at the 18th Annual Meeting of the Institute of 
the Aeronautical Sciences, New York, N.Y., January 30, 1950. 

Originally published by the Institute of the Aeronautical Sciences 
as Sherman Fairchild Publication Fund Preprint No. 266. 

All publication rights reserved by the Institute of the Aeronautical 
Sciences, Inc. 

Reprinted by permission by Republic Aviation Corp., Farming- 
dale, Long Island, N.Y., March 1951. 


INTRODUCTION 


Aviation safety and crashworthiness 


In our efforts toward the achievement of aviation safety, we have quite 
eae been concerned primarily with the prevention of accidents. This has 
een, and will continue to be, the main objective toward which our efforts are 
directed. 

Realistically, however, we must recognize the fact that despite our best efforts 
the ideal of complete elimination of accidents is not attainable. Completely 
accident-free operation could be achieved only by infallible man, but since aij 
personnel concerned with aviation, whether they be designers, factory personnel, 
operators, maintenance mechanics, or pilots, are human, and subject to human 
error, we must face the inevitability of accidents. 

Therefore, the problem of crashworthiness, of assuring the highest practicable 
survival rate, is as much a part of our responsibility as is the prevention of acci- 
dents. The term ‘“crashworthiness,” which has been taken from the British, 
does not mean, and must not be considered to imply, crashproof airplanes. It 
does mean providing the maximum practicable degree of occupant protection 
in those crashes in which aircraft damage is such that the accident may be con- 
sidered survivable. 

This problem of crashworthiness applies to all aircraft, whether they be per- 
sonal, transport, or military, although the degree of protection which may prac- 
ticably be provided may vary for the different categories. 


Scope of present note 


This note will be limited largely to a single phase of the problem, that of safety 
belt and seat design loads. Other phases, such as crash fire protection, are clearly 
important, but are of such scope as to require separate treatment. 

owever, it must be noted that the possibility of crash fire increases the im- 
portance of providing adequate crash protection. When such fires occur, a delay 
of even a few seconds in evacuating the aircraft may prove disastrous. Failure 
of seats and belts may result in injuries to the occupants which render them 
incapable of escape without assistance, and at the same time the pileup of broken 
seats and other furnishings will impede the efforts of rescue personnel. Even 
uninjured passengers may be completely trapped or seriously hampered in their 
efforts to reach exits. Aside from the physicial aspects, the chaos resulting when 
seats and occupants are thrown around the cabin can add greatly to the danger 
of panic. Even the passenger who is not prone to panic may, under such con- 
ditions, have difficulty in orienting himself, and so be delayed in locating and using 
available exits. 

Crashworthiness as it applies to private-owner aircraft, has previously been 
dealt with extensively by DeHaven (1, 2, 3) and crash injury research (4, 5, 6, 7, 
8, 9, 10, 11). Therefore, the emphasis in the present note will be placed on 
transport aircraft, and on military aircraft to the extent permitted by security 
regulations. Further reason for this emphasis lies in the fact that the complete- 
ness and form of the records in airline accidents make accurate analysis possible. 


The problem 
In considering the degree of occupant protection to be provided against crash 
loads, there are three questions to be answered: 


(1) Are the present standards adequate, on the basis of the record, and if not, 
what level is necessary? 
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(2) Can the human body, if supported, withstand deceleration forces of the 
itude indicated? 


(3) Can the level of protection indicated as needed by the record be provided 
practicably? 
THE PRESENT LEVEL OF CRASHWORTHINESS 
Existing requirements 


The existing crash load requirements of various civil and military agencies are 
summarized in table 1. 











TABLE 1 
Crash 
Agency load Remarks Source of data 
factor 
POUND... 02s eb tee AS. ee alee if Re. ee ree ee eee Reference 12. 
SIL, seins side dnc ncench subnncnidcosensdeims 40 g. | Ultimate, introduced 1945___ Do. 
SE isnidkebinwpoente son sand oe esicas= nts eaekprs 25 g. | 40g. ultimate..............- Do. 
aaa ne cnannachs avanmarbhieanancagins 6g. | Ultimate, transport cate- | CAR 4b. 
gory. 
ii dE oad dentin te dlbcanewedhtienits 9g. | Ultimate, nontransport cat- | CAR 3. 
egories. 
Australian Department of Civil Aviation. -- 25 g. | Presently proposed... -.__--- Reference 12. 





The wide discrepancies in the values in table 1 are immediately obvious. It is 
difficult to reconcile the 6 g. requirement of the CAB for transport aircraft with 
the proposed Australian value of 25 £ It is equally difficult to reconcile the 
40 g. of the U.S. Navy and the RAF with the 17 g. of the USAF. Another 
discrepancy difficult to understand is that between the CAB requirements for the 
transport and nontransport categories. While there may be a greater probability 
of an accident occurring to a personal airplane than to a transport, does it follow 
that the crash will be of greater severity? 

Certainly the differences in the requirements cannot be ignored, and indicate 
the need for a careful analysis of the problem to determine sound criteria. It 
should be noted, in this regard, that the Navy requirements were adopted in 
1945, and the Australian transport requirement is currently proposed. This 
would indicate that the personnel responsible for these requirements had, on the 
basis of a comparatively recent study of the problem, concluded that crash 
protection of the magnitude indicated is required. The Australian memorandum 
(12) in which the 25 g. requirement is recommended, includes a complete study of 
the current literature on this subject. 

Strength of safety belis 

In order to evaluate the strength of existing safety belts under dynamic load, 
tests were conducted by the Naval Medical Rcsanh Institute (13) on 61 new 
commercial belts, meeting the requirement of CAR 15 for use by two persons. 
These belts had a rated strength of 2,000 pounds, as demonstrated in static tests. 

In the drop tests, there were four cases in which attaching hardware failed, two 
in which buckles failed, two in which buckle slippage occurred with resultant 
damage to the webbing, and four in which no failure occurred. 

The remaining 49 belts failed in the webbing. The percentage distribution of 
failing loads for these latter 49 belts is shown in figure 1. It should be noted that 
only three belts, or 6 percent of the total, failed at less than 2,300 pounds, and 
only 7 belts, or 14 percent, at less than 2,500 pounds. Sixty-one percent of the 
belts carried loads between 2,500 and 3,000 pounds, and 25 percent of the belts 
failed at loads between 3,000 and 3,800 pounds. The mean strength of all belts 
tested was approximately 2,800 pounds. 

While these tests were limited to two-person belts, it should be noted that the 
results indicate an apparent ratio of the strength in dynamic test to that in static 
test. It therefore seems reasonable to assume that the same ratio of dynamic 
to static test strength should obtain for belts rated at 1,000 pounds. This 
would give a probability value of strength of 1,250 pounds, and a mean strength 
of 1,400 pounds, for one-person belts. 


Analysis of the record 


An analysis has been made of Civil Aeronautics Board statistics on airline 
accidents for the 1l-year period from January 1, 1938, through December 31, 
1948 (14, 15, 16, 17, 18). While it has been stated ““* * * accidents in which 
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cockpit or cabin is not collapsed or disintegrated should be regarded as ‘sur 
vivable’,”’ (12) for the purposes of this analysis the term “survivable” has been 
restricted to those accidents in which there were actually one or more Survivors. 

During the period under consideration, there was a total of 49 fatal accidents 
of which 23, or 47.9 percent, were survivable. Forty-five percent of the passen.. 
gers and 62 percent of the crew were killed in the survivable accidents. The 
distribution of the minimum percentage of fatalities in terms of the survivable 
accidents is shown in figure 2, and in terms of the total number of fatal accidents 
in figure 3. “| 

The total number of passenger fatalities in all accidents was 672, of which 169 
occurred in the survivable accidents. Therefore, if it be assumed that adequate 
crashworthiness could have effected 100 percent passenger survival in the gyp. 
vivable accidents, there would have been a reduction of 25 percent in the totaj 
number of fatalities. 

Since the safety records of the airlines are computed in terms of passenger 
fatalities per 100 million passenger miles, the safety record would have been jm. 
proved by this same percentage, and the mean rate for the period would have been 
1.6 instead of the actual 2.2. Figure 4 shows the year-by-year reduction in the 
fatality rate which might have resulted from increased crash protection. The best 
airline safety records in the 1l-year period were achieved in 1939 and 1946, when 
the rate was 1.2 fatalities per 100 million passenger-miles. However, had al] 
occupants survived in the survivable crashes, the rate would have reached a low 
of 0.27 in 1939 and 0.36 in 1943. Such rates are directly comparable with those 
of the railroads. 

Even with greater crashworthiness, all occupants might not have survived ip 
all of these crashes, On the other hand, it is possible that some occupants might 
have survived in crashes in which there were no survivors. Therefore, the im- 
provement noted above may be considered as an approximate indication of the 
record which might have been attained. It is not the contention of the author, 
however, that this result would necessarily have been achieved. 

The above discussion has been limited to fatalities. It must be noted, how- 
ever, that during the same period 100 passengers received serious injuries, in both 
fatal and nonfatal accidents. Many of these injuries resulted from seat and 
belt failures. Unfortunately, complete statistics on the frequency of such 
failures, particularly in nonfatal accidents, are not available. 

While data are not directly available as to the cause of injury in all of the acei- 
dents considered, and the scope of this note would not permit a detailed considera- 
tion of each accident, a few specific examples may serve to illustrate the fact that 
many of these fatalities could have been prevented by stronger safety belts and 
seats. 

One case in point is a crash of a 4-engine transport during take-off, in which 
41 of the 44 passengers, and 2 of 4 crew members, were killed. This particular 
crash was not of extreme violence, as indicated by the fact that immediately 
following the impact, and until destroyed by fire, the cabin was comparatively 
intact; yet “all seats, with the exception of the hostesses’ seats, were found de- 
tached from the floor’ (19). Testimony of rescue personnel, at the CAB hearing, 
indicates that many people were seriously injured by overturned chairs, and that 
rescue crews were severely hampered by the resulting wreckage in the cabin. 

Fire destroyed most of the safety belts, so that it was impossible to determine 
the extent of belt failure. However, one of the hostesses’ belts was comparatively 
unburned, and found to be broken, thus permitting an evaluation of the crash 
load involved in this accident. If it be assumed that the stewardess weighed ap- 
proximately 125 pounds, the minimum load factor would have been approxi- 
mately 10 g, using the probability value of belt strength of 1,250 pounds indicated 
previously for one-person belts. However, if the belt developed the mean strength 
of 1,400 pounds, the resulting load factor would have been over 11 g.2 These 
are minimum values of the load factor, as there is no proof that the belt did not 
fail before the peak deceleration was reached. 

The above load factors are based on the assumption that the resultant forces 
acted in the plane of the belt. If the actual deceleration were in the horizontal 
plane, the load factor in this direction would be less than that cited, by the cosine 
of the belt angle. The load factor at the stewardess’ station would be lower 


1 Some of the accidents thus inferred not to have been survivable may actually have been so under the 
broader sense of the term. 


2 It should be noted that many transport aircraft provide each occupant with a belt approved for two 


persons, i.e., a 2,000-pound belt. If this were true of the aircraft involved in this accident, load factors of 
double the above values would be indicated. 
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than that forward in the cabin, because of energy absorption from structural 
deformation. This would tend to offset the effect of neglecting the belt angle. 

While not directly connected with seat and belt loads, one other aspect of 
crashworthiness in this accident merits attention. The pilot testified that the 
copilot was unconscious, and was wedged in his seat as a result of failure of bag- 

ge compartment structure immediately behind him. The pilot was unable to 
revive the copilot, and in the time available before the fire became too intense, 
could not get him out of his seat. The pilot further testified that he attempted 
to go back into the cabin to assist occupants, and was prevented from doing so 
by baggage blocking the passageway, because of failure of web-gates. 

A second accident to be considered involved a crash landing of a twin-engine 
airplane immediately after takeoff. In this instance there were no fatalities, 
but the condition of seats and belts permits an estimation of the magnitude of the 
decelerations involved. 

The airplane made a belly landing in an open field, and slid approximately 85 
ards before striking a 4%-foot-high embankment along a road! The aircraft 
rode over the embankment, and came to rest on the opposite side, with the em- 
pennage still overhanging the road. The nose of the aircraft had struck the 
embankment at an angle, opening a wide gap in the right side of the fuselage, just 
aft of the cockpit. Crash fire broke out, but was extinguished promptly. 

Only three seats tore completely free from the supporting structure, and these, 
the front three on the right side, were immediately adjacent to the fuselage failure 
described above. There was large deformation of many seats, however, and on 
some the rear legs pulled up between 2 and 4 inches, although the fittings did not 
come completely free from the floor. It seems highly probable that a small in- 
crease in either the magnitude or duration of the peakload would have produced 
complete failure. Therefore, the accident tends to define the limiting severity 
of crash which this aircraft can withstand without seat failure. 

Testimony at the CAB hearing indicated that the seats and supporting struc- 
tures had been tested for the loads specified in CAR 4b, and had liegt little or 
no deformation at these loads. Therefore, although the loads are specified as 
ultimate loads, they are actually less than the limit load for this particular type 
of airplane. The aircraft was equipped with belts approved for use by two per- 
sons, 1.e., 2,000 pounds rated strength, for each occupant. 

Only one belt failed. This occurred on a seat which was near the middle of 
the cabin, and on which the rear legs had pulled up, as described above. It is 
believed that the passenger occupying this seat weighed approximately 245 

unds. On a basis of the minimum probable belt strength of 2,500 pounds, 
ound in the tests previously cited (13), a load factor of slightly over 10 g. is 
indicated. 

A more conservative assumption of belt strength of 2,300 pounds, which would 
encompass 97 percent of the belts tested, would indicate a load factor of nearly 
95g. Ifthe belt strength were equal to the mean test value of 2,800 pounds, the 
load factor must have been over 11 g.2 Yet this was a comparatively moderate 
crash, when judged either by the extent of the damage to the fuselage, or by the 
circumstances of the accident itself. 

As in the case of tne first accident discussed, these values are representative of 
the minimum load factor in the accident. A maximum value of the peak decelera- 
tion cannot be determined, because of the absence of data on the ultimate strength 
of the seat anchorages. 

The fact that the rear legs failed on the seat on which the belt failure occurred, 
however, would tend to indicate that the yielding of the rear seat anchorages 
would occur at approximately the same load as the belt failure. Therefore, the 
corresponding yielding of rear legs on other seats would indicate that these had 
been subjected to loads approximately equal to the belt strength. Since the occu- 
pants of these other seats were lighter. the peakload factor was apparently higher 
than that indicated by a consideration of the failure of the belt restraining the 
heaviest occupant. 

On the basis of the foregoing, it may be seen that this airplane provides approxi- 
mately 15 to 16 g. protection for an assumed passenger weight of 170 pounds. 

Since the load factors estimated above indicate that the two accidents just 
considered were of approximately the same severity, they provide an illustration 
of the effect of increased crashworthiness. The airplane involved in the first 
accident had been certificated under CAR 4a, which required the equivalent of a 
forward acting load factor of approximately 4 g., so may not be capable of meeting 





The 245-pound weight is that of the heaviest passenger on board the airplane, so that if the seat had been 
occupied by anyone else, higher load factors would be indicated. 
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the 6 g. specified in CAR 4b. However, even had the airplane conformed to the 
newer regulations, the results of the accident would probably not have been 
greatly affected, as the indicated load factor exceeds that specified in CAR 4h 

The airplane in the second accident, on the other hand, has been shown. 
provide crash protection of approximately 24 times that required. In the first 
accident, all seats tore loose, and 41 of the 44 passengers, and 2 of the 4 crew. 
members, were killed; in the second, most of the seats and belts held, and al] of 
the 41 passengers and 3 crewmembers survived, even though many passengers 
were injured in varying degrees. 


ADEQUATE CRASHWORTHINESS 


The foregoing has established the inadequacy of the current level of crash. 
worthiness, but has not established how great that inadequacy is. The accidents 
which have been discussed were, as previously pointed out, comparatively mod. 
erate. The level of protection in most commercial airplanes in the past has been 
too low to provide much direct data on the necessary degree of protection. When 
belts fail, or seats tear loose, it is usually impossible to determine how much the 
peak loads exceeded the breaking strength of the failed units. 

Fortunately, however, some data are available which are of value in this 
regard. A crash injury research report (21), issued 2 years ago, stated that out 
of a total of 608 accidents involving injury to 955 persons, there were 108 cases 
of 2,000-pound safety belts broken by crash survivors. The previously cited 
tests (13) have shown that such belts may be expected to develop not less than a 
2,500-pound strength under dynamic loading. Therefore, if it be assumed that 
the average weight of the occupants in the cases reported to crash injury research 
was 170 pounds, corresponding to that assumed for design in the Civil Air Regu- 
lations, the average load factor in these accidents was of the order of 15 g. 
De Haven, however, on a basis of these same records, states (22): “There have 
been cases in which persons weighing as little as 120 pounds broke standard 
2-inch ‘2,000 pound’ safety belts * * *’’ and survived. In such cases the load 
factor would have been slightly over 20g. The crash injury research ‘Informative 
Accidents’’ (4-10), give details of many accidents in which the load factors were 
of this magnitude or higher, and include one in which the pilot survived where 
the value was approximately 36 g., as determined by the speed and stopping 
distance of the aircraft (10). 

Further data on the magnitude of load factors in survivable accidents are 
provided by the record of a pusher-type airplane, in which, because of the general 
fear of such engines breaking loose, the engine mount was designed for a for- 
warding acting load factor of 20g. Tests of the engine support castings, however, 
revealed that the front castings would crack out at approximately 16 g., but that 
when this happened the rear fitting would still hold, and the front end of the 
engine would drop slightly, but remain cradled in the mount. In survivable 
accidents, failures of this type occurred, indicating load factors in excess of 16g. 
at a point aft of the cabin. 

Accident records for military aircraft also provide information as to the magni- 
tude of crash decelerations. One example which may be used lies in the history 
of the F-47 Thunderbolt. On the earlier production models of this airplane, 
there were frequent accidents in which the cockpit structure remained intact, 
but in which belt failure occurred or the seat tore loose, resulting in fatal injury 
to the pilot, even though the crash protection met the Air Force requirements 
then in ‘effect. In view of this accident record, it was decided to provide addi- 
tional strength on the F—47D, and to this end a research program was carried out 
jointly by Republic Aviation Corp. and Air Materiel Command. The outcome 
of this program was the incorporation of protection against a crash load of approxi- 
mately 8,000 pounds, or 40 g. for a 200-pound man. In the later models of the 
Thunderbolt, which provided this crash protection, seat failures were extremely 
rare, although there were instances in which they occurred. 

Apparently the accident experience of the R.A.F. and the U.S. Navy indicated 
the existence of high decelerations in survivable accidents, and the consequent 
need of a high level of crashworthiness, if one is to judge by their adoption of the 
40 g. requirement. 

It has been seen that survivable crashes frequently involve load factors of 20 g. 
and higher. It has also been indicated that protection of the order of 15 g. was 
no more than adequate in a moderate crash of a transport airplane. Certainly, 
protection should be provided for accidents of greater severity. 

It is the opinion of the author that if the loss of life in survivable accidents is to 
be effectively reduced, a crash load factor of 20 g. represents the minimum 
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acceptable value for any airplane, and that values up to 40 g. are desirable, and 
should be provided wherever practicable. The 20 g. proposed represents an 
engineering compromise which should be adequate for a large percentage of 
gecidents, at a minimum penalty in weight. 

While only forward acting loads have been considered, it is obvious that a 
corresponding degree of protection is also needed against upward and sideward 
acting forces. Therefore, in conjunction with the 20 g. forward, load factors of 
10 g. upward and 5 g. sideward should be required. 

The full benefit of seats and belts meeting the requirement recommended 
above will not be realized unless protection is also provided against head injuries, 
which have been shown to be the commonest cause of fatality in aircraft accidents 
Under even moderate g. loads, the occupant jackknifes over the belt, unless 
restrained by shoulder harness. It is obviously impractical to require airline 

ngers to wear such harness. Reasonable protection can, however, be pro- 
vided by properly designed seat backs. The use of light sheet-metal structure, 
well upholstered, in place of a rigid tubular structure, can go a long way toward 
eliminating head injury. 

For the pilot and copilot, however, shoulder harness is indicated, to prevent 
head injury on instrument panels, windshields, etc. The value of such protec- 
tion has been fully established in military aircraft. The use of an inertia-type 
reel in conjunction with the harness permits the pilot full freedom of motion, 
while still providing restraint against crash loads. 


Rearward facing seats 


Another means of affording passenger protection is the use of rearward facing 
seats. While an evaluation of this method lies beyond the scope of the present 
note, attention is called to the fact that extensive research has demonstrated 
the value of this approach to the problem of crashworthiness. 

The opinion is frequently expressed that passengers would dislike riding back- 
ward, yet in reporting on the experience of a group of the RAF Transport Com- 
mand, which operated with this seating arrangement for 1 year, Dudgeon (23) 
states: ‘Since the change has been resisted steadily since 1942 on the anticipated 
objections of the passengers, the passengers’ own statements, summarized below, 
are revealing, and have a certain humor— 

“(i) only one passenger in five objects to facing backward, and the major- 
ity strongly prefer it. The proportion of objectors is almost exclusively 
made up of aircrew personnel. 

“(ii) ninety-nine percent of the passengers consider the view from the 
windows is better. 

“(iii) one passenger in three considers that you definitely feel less airsick 
when facing backward, and the remainder could feel no difference. 

(iv) bumps are less noticeable. 

“(v) noise is less noticeable.” 


DECELERATION TOLERANCE 


The ability of the human body, restrained either by safety belt alone, or by 
safety belt and shoulder harness, to withstand forces of the magnitude recom- 
mended above, has been clearly established, both through research and actual 
accidents. The crash injury research reports previously cited offer definite 
demonstration of the ability of the human body to withstand forces of 20 to 40g., 
when adequately restrained. It may be noted that in commenting on the break- 
age of 2,500-pound belts by occupants weighing as little as 120 pounds, DeHaven 
states that there was complete absence of injury to abdominal viscera. 

Ruff (24) reports German tests carried to 15 g., and cites a glider accident 
involving a deceleration of at least 26 g., which produced not the slightest injury 
to the student involved. 

A report of recent Air Force tests at Muroc, which appeared in the daily papers 
on Jenuary 8 of this year, states that human volunteers had undergone decelera- 
tions of 35 g., in both forward and rearward facing seats. 

All reports of tests on this subject indicate that the limit of human g. tolerance 
has not been determined, but is greatly in excess of any value here cited. De- 
Haven, in studies of free falls (10, 25) has found cases of survival, with moderate 
injury, where decelerations were close to 200 g. 
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WEIGHT CONSIDERATIONS 


The most frequent objection to the incorporation of increased crashworthiness 
has been on the grounds of the weight penalty involved, yet a careful anal sis 
reveals that this penalty is extremely small, in terms of the benefits which eay 
accrue, 

It must be emphasized that providing 20 g. crash protection does not require 
that seats and attaching structure carry these loads without failure, but Only 
that the seats do not become detached from the supporting structure. 

This author does not know of a single accident in which an airline passenger 
seat has broken; the failure occurs in the anchorage fittings. Under a forward 
acting crash load, the front legs of the seat are in compression, while the rear 
legs are carrying tension. Failure of the front legs, therefore, will not permit 
the seat to become detached. The rear legs, in tension, would be critical in this 
regard. However, most seat frames are welded tubular structures, and wal] 
thickness of the rear legs is usually either the minimum required for ease of fabri. 
cation, or is determined by the maximum compression loads. Therefore the 
structural change, if any, required to carry increased loads would be extremely 
small. 

The seats in the transport aircraft previously shown to provide approximate} 
15 g. protection illustrate the fact that a large weight penalty is not essential to 
stronger seats. A complete dual passenger seat in this airplane weighs 59 
pounds, and the welded frame assembly 12 pounds. In contrast, a standard dual 
seat in an earlier type transport, which conforms to the crashworthiness require. 
ments of CAR 4a (4 g. forward) weighs approximately 63 pounds. 

Therefore, the only weight penalty involved will be in the seat attachment 
fittings, and in local reinforcements to transmit the loads into primary structure. 
The floor structure itself, in the average transport aircraft, is extremely redun- 
dant, and capable of carrying high loads without complete failure, even though 
considerable buckling may occur. 

The problem of the weight penalty, therefore, depends on the initial design of 
the structure, and the directness with which seat loads are transmitted to pri- 
mary structure. While it might require considerable modification, and a re- 
sultant weight penalty, to provide 20 g. installations in transport aircraft already 
designed, this would not be the case if the provision were incorporated initially. 

One other factor must be considered in evaluating the weight penalty. Bag- 
gage and heavy items of equipment which can tear loose in a crash, and endanger 
personnel, must be separated from the occupied compartments by adequate solid 
structure. Otherwise, these items must be anchored to withstand the same 
crash loads as the seats, and a large weight penalty could result. 

When the strength of the seat and belt installation in the F—47 was increased 
to 40 g. the total weight added to the airplane was approximately 2% pounds. 
In this case, the seat tied almost directly into primary structure, so that this 

rovides an indication of the weight penalty of the local reinforcement required. 
t is also an indication of the extremely small total weight penalty required to 
provide adequate crashworthiness in fighters and small aircraft. 

Furthermore, engineering studies of the Republic Rainbow indicated that the 
total weight penalty involved in providing 20 g. crash protection, as compared 
with the 6 g. required in CAR 4b, would have been no more than 200-250 pounds. 
This weight penalty assumes its proper perspective when one considers that life 
rafts and life preservers, to be carried in this same airplane, weighed on the order 
of 500 pounds. 

It must be noted that there has never been a ditching of a land plane in sched- 
uled overwater operation, by an American flag carrier, yet no one would consider 
eliminating provision for this emergency. On the other hand, needless fatalities 
occur in survivable accidents, and could be prevented by the expenditure of less 
than half the weight of ditching equipment. 


ECONOMIC CONSIDERATIONS 


The weight penalty has been used as an argument against crash protection be- 
cause of economic considerations. However, increased safety also has its economic 
aspects. 

tn 1948, the President’s Air Policy Commission stated (26): ‘‘The question of 
safety in aviation is of primary importance, not only because of the importance of 
human life, but because of its psychological effect on traffic, and the effect of 
traffic on the self-sufficiency of the airlines. The increase in the size of planes, 
with the resultant increase in the number of people killed in any one accident, 
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has increased public anxiety out of all proportion to the actual conditions of 
safety.” The increase in the number of people killed is clearly illustrated by 
reference to accident statistics. In both 1939 and 1946, the airline passenger 
fatality rate was 1.2. In 1939, 9 passengers lost their lives; in 1946, 75. 

The adverse effect of a large number of fatalities is far greater than is indicated 
by any temporary drop in airline load factors, immediately following an accident. 
As this author has said previously (27), ‘The effect cannot be measured quanti- 
tatively, because it is impossible to determine the number of potential purchasers 
of personal aircraft or the number of potential airline passengers who remain 

of the nonflying public because of fear.’’ 

A reduction in the number of fatalities can produce an increase in public ac- 
ceptance of flying which will far outweigh the slight cost of providing adequate 
erashworthiness. 

CONCLUSIONS 


The entire problem of crashworthiness may be summed up by the statement, 
“A reorientation of the attitude of the aircraft designer and abandonment of the 
polite fiction that transport aircraft do not have accidents are overdue. Acci- 
cents are still occurring and there is nothing to indicate that they will not con- 
tinue to occur in the foreseeable future. It is reasonable that aircraft should 
meet crashworthiness as well as airworthiness requirements’ (12). 

The inadequacy of the presently required level of crashworthiness is clearly 
established by the record of needless loss of life in survivable accidents. 

An analysis of load factors developed in survivable accidents reveals that 
values up to 20 g. are extremely common, and that higher values are encountered. 
Therefore, 20 g. protection represents the minimum acceptable level of crashworth- 
iness, and higher levels up to 40 g. are desirable, and should be incorporated wher- 
ever possible. Protection for sideward and upward acting forces should be 
increased correspondingly. Such levels of protection are needed in all types of 
airplanes, transport, personal and military. 

The upper level of human tolerance to crash decelerations has not been deter- 
mined, but it has been shown to be far in excess of the recommended level of 
protection. 

An analysis of the weight penalty involved in providing protection of the order 
indicated shows that it need not be high, and is less than that involved in other 
emergency provisions, The effect of a reduction in fatality rates on public 
acceptance of flying can more than offset any economic loss entailed in the increase 
in weight. 

Unless governmental agencies require increased levels of crashworthiness, the 
lead must be taken by the airlines and other users. 

If a purchaser evaluates rival designs by comparing cost, payload, and per- 
formance, without giving due credit to safety features, a competitive advantage 
accrues to the manufacturer omitting such features, thereby discouraging their 
incorporation. 
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FigurE 1.—Distribution of failing loads of forty-nine 2,000-pound belts in which 
webbing failed. 
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Figure 2.—Distribution of minimum percentage of fatilities in survivable 
airline accidents, 1938-1948. 
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Fieure 3.—Distribution of minimum percentage of fatalities in fatal airline 
accidents, 1938-1948. 
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Figure 4.—Effect of 100 percent passenger survival in survivable accidents on 
airline safety records, 1938-1948, 


Mr. Roserts. Our next witness is Dr. Mattison who is executive 
director, American Public Health Association. 

We appreciate your appearance, Dr. Mattison. You have been 
before our subcommittee on public health matters before and we are 
always glad to have you. 


STATEMENT OF BERWYN F. MATTISON, M.D., EXECUTIVE DIREC- 


TOR, AMERICAN PUBLIC HEALTH ASSOCIATION, NEW YORK, 
N.Y. 


Dr. Mattison. Thank you, Mr. Chairman. 

As you know, but for the record I will state it again, I am a physi- 
cian and executive director of the American Public Health Associa- 
tion with headquarters at 1790 Broadway, New York. 

I appreciate the opportunity to be before this subcommittee re- 
garding these several bills to do with automobile safety which you 
are now considering. 

I understand that the bills under study include the following: 
H.R 722, H.R. 880, H.R. 883, H.R. 1341, and H.R. 1346. The pro- 
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yisions of these various bills are so diverse that I shall not attempt 
to speak specifically to each. Rather, I shall attempt to bring to 

y certain information available’ to the American Public Health 
‘Association and its program area committee on accident prevention 
which may be of some help to you in your deliberations. 

The first half of the current century has seen two major health 
trends—somewhat counterbalancing each other. One has been the 
drastic reduction in deaths from communicable diseases; the other, a 
terrifying increase in deaths and disabling injuries due to motor 
hicle accidents. It should be pointed out that the former decline 
in morbidity and mortality resulted from the splendid cooperation 
between medicine and its allied professions, the universities and pri- 
yate research laboratories, the pharmaceutical industry and, in Gov- 
ernment through its health agencies at all levels. There is no good 
reason why the climbing toll from motor vehicle accidents should not 
likewise be brought under control through a comparable cooperation 
involving research, the automobile industry, and the appropriate pri- 
vate an vernmental agencies. 

Certainly the stake is great enough to merit the effort. Since 1910 
annual deaths from motor vehicle accidents have climbed steadily 
to about 40,000 annually. It is scant compensation to realize that 
there has been meanwhile an actual decline in the death rates per 
hundred million vehicle miles, so that our increasing auto toll does not 
necessarily represent a worsening of the probabilities of an automobile 
accident but, rather, is a reflection of the tremendous increase in 
utilization of the automobile in today’s civilization. 

The magnitude of the problem is great: approximately 8,000 pedes- 
trians and 31,000 car occupants die each year because of automobile 
accidents. 

Nor must we forget the hazard to those who are neither pedestrians 
involved in an automobile accident nor riders involved in one. For 
in many heavily traveled areas the atmospheric pollution from auto- 
mobile exhausts may well have injurious effects on health which are 
not as yet completely measured. Certainly the testimony heard last 
ear on H.R. 9368 provided striking evidence that the unburned 
hydrocarbons from automobile exhaust in all probability play a sig- 
nificant role in producing a series of situations injurious to health. 

It certainly is going to take a combined and coordinated attack on 
all fronts if we are to control this problem and allow this and future 
generations to enjoy the benefits of the incomparable advances in 
transportation without suffering these extreme penalties. 

There are several points at which the control of accidental injuries 
may be applied. First of all, there is much that can be done to pre- 
vent the accident situation (such as collision with a pedestrian, collision 
of motor vehicles, other collisions and loss of control of car without 
collision); second, there is much that can be done even where the 
accident situation has occurred to prevent serious injury to the occu- 
ess of the car. And, third, there is the control of effects produced 
y automotive vehicles (such as noxious exhaust) which may injure 
others without any accident-producing situation occurring. Let us 
take each of these possibilities in turn: 

Many factors have been identified which lead to situations which 
are potentially injury-producing. Accidents are most frequently re- 
lated to excessive speed, to drinking and driving, to faulty automotive 
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equipment (such as brakes, lights, or turn signals) which may result 
in loss of control of the car or failure of the driver to communicat 
his intentions to other drivers, and to a lack of observance by nedie 
trians of either traffic regulations or commonsense. Psychological 
and emotional factors involving the driver have also been incriminated 
as helping to produce accident situations, Certainly those parts of 
the bills being considered which might effectively control speed and 
assure the proper functioning of all those parts of the automobile 
needed to keep it under the effective control of the driver should Serve 
a significant and useful function in preventing accidents. 

The effect of speed on the fatal results of accidents is presented in 
a study published by the American Journal of Public Health, Novem. 
ber 1958. It indicates that there is a sharp increase of percentage of 
occupants receiving dangerous or fatal injuries when their accidents 
involved impacts at speeds of 60 miles per hour or more. For 
instance, among the occupants of cars traveling above 59 miles per 
hour the trequency of dangerous or fatal injury was nearly three times 
as great as it was among the car occupants traveling below that rate 

Now, with the regard to the minimizing of injury in those instances 
where accidental occurrence (such as a collision) has happened—here 
our information is perhaps more complete than in the first instance. 
The use of seat belts has been demonstrated to be effective in this 
regard. In recognition of this fact the American Public Health 
Association adopted the following resolution at its 86th annual 
meeting, October 30, 1958, in St. Louis, Mo.: 


Use or Seat BELTs IN AUTOMOBILES 


Whereas the effectiveness of seat belts in minimizing the degree of injury and 
the number of deaths resulting from traffic accidents, has been demonstrated; 
therefore be it 

Resolved, That the American Public Health Association urge Federal agencies 
and the State and Territorial health officers and other interested groups of the 
several States and Territories of the United States to encourage the equipping of 
all official city, county, State, and Federal automobiles with seat belts which meet 
acceptable standards; and that every effort be made through techniques of health 
education to encourage the wider use of seat belts by the general public in each 
State and Territory. 


Similar observations have demonstrated the effectiveness of proper 
design of the interior of automobiles including the utilization of padded 
surfaces against which the occupant of the car might be thrown in 
the event of acrash. However, the development of standards for such 
safety appliances is needed, and if their establishment for vehicles 
purchased by the Federal Government is feasible at the present time, 
it should serve as a most useful guide for the similar equipping of 
other cars. 

Related to the need for such planning of safe interiors is the fact 
that one study indicated only 4.7 percent of occupants riding in the 
left rear seat were fatally injured in a series of accidents, whereas 
10.4 percent of occupants riding in the right front seat were fatally 
injured in similar accidents. Also related to this point is the need for 
more reliable doorlocks in view of the fact that it has been observed 
that over five times as many fatal injuries occurred to people ejected 
from an automobile at the time of an accident than occurred to 
occupants who remained in the car. 
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Finally, with regard to the control of health hazards due to auto- 
mobile exhaust—the situation is well summarized in a study by 
Doctors Goldsmith and Rogers published in the current (June) issue 
of Public Health Reports. Dr. Goldsmith is head of studies of health 
eflects of air pollution, California State Department of Public Health, 
and Dr. Rogers is associate director, Vitro Laboratories, West Orange, 
NJ,, and formerly senior chemist, Air Pollution Foundation, San 
Marino, Calif. 

These workers report that in Los Angeles the air pollution from 
diesel engine exhaust is about 20 tons of organic emissions per day and 
that auto exhaust contributes about 1,200 tons of organic emissions 

day. These workers remarked particularly on the occurrence of 
carbon monoxide, nitrogen oxides, certain lead compounds, and 
hydrocarbons, all of which are emitted by automobile exhausts. They 
point out that “of the substances which occur in automobile exhausts 
and their reaction products, hygienic standards have been established 
for industrial exposure to carbon monoxide, nitrogen dioxide, lead 
and ozone” and that “in sufficient concentration the exhaust from 
automobiles may lead to morbidity or even mortality in the sick and 
frailsegment of the population, whereas the same exposure might not 
noticeably affect healthy and vigorous persons.” 

They suggest that “‘hygienic standards for automobile exhaust in a 
community should be set at levels which will produce no health effects 
on the most susceptible group of persons in the community, defined 
in terms of age or health status. Among the groups to be considered 
would be those ill with impaired cerebral or myocardial circulation or 
impaired pulmonary function.”’ 

ertainly I would agree that the goals toward which the bills you 
are considering today have been devised are worthy goals: the control 
of speed and the prevention of accidents; the improvement of the 
chance of survival by attention to interior design of automotive ve- 
hicles; and the control of noxious exhaust fumes from passenger and 
other vehicles. There remains, however, a major question as to 
whether or not our present knowledge suffices to establish proper 
standards in these instances and to apply most effectively control 
measures. It would seem vital that there be a major extension of 
testing and experimentation in such standards if the application of 
control measures is to be really effective. The Department of Health, 
Education, and Welfare, through the Public Health Service has proved 
its competence in the general health field; still further, has proved its 
competence in the field of accident prevention within the limits of 
finances and personnel within which it has been working. 

It would seem logical to seriously consider the establishment of a 
national accident prevention center or a national institute for accident 
prevention to carry on such basic and applied research as will cer- 
tainly be necessary to establish safety standards and to develop new 
techniques. 

As T mentioned in my opening remarks, the toll in wasted lives and 
and the production of long-term disability merits an all-out attack on 
this problem. Such an attack must combine the resources of our 
educational institutions and laboratories (perhaps through such sup- 
port as has been given by the National Institutes of Health in their 
extramural grants for other purposes), of the automotive industry 
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itself and of the best efforts of our national and of our State and local 
health departments. 

There is much that we don’t know about the prevention of a 
there is much that we don’t know about the prevention of injury whe 
accidents do occur. To fill this gap we need much more research 
As important as are the provisions of the bills being considered it 
would seem that additional support for such research on a wide front 
would be advisable. 

Mr. Chairman, in view of the other testimony which I have heard 
here today, I wonder if I might mention just a few examples of the 
kind of research which seems to me still would be helpful. 

I think that most of my feeling about this stems from the conviction 
that we shouldn’t wait until the accident has happened and then 
to save the occupants of the car. This is something that we need to 
do, but I think we know more about that than we do about the 
prevention of accidents. 

I think that some of the research which would be helpful woul 
include the following: 

A study of the emotional status of drivers at times of accidents. 
A certain amount of this has been done, notably studies in New York 
State by the State health department and the motor vehicles buregy 
in which they found a very definite and sequent association of Upset 
emotional status of the driver with the occurrence of an accident. 

I think that we should be able to, through proper support of research 
like that, define times at which people would know that they were 
unsafe drivers and that they would be told those times just as they 
know now if they drink raw milk they are running an additional 
hazard of getting sick. I think we should be able to define the times 
when they are not likely to drive safely. 

I think that we need more study on the effects of fatigue and use 
of certain drugs. Now, there has been a fair amount of research on 
certain aspects of that, including the stimulating drugs to keep people 
awake, but there is also the soelbeas of the tranquilizing drugs which 
are being used so frequently and widely now. Also the antihistaminic 
drugs Tai have been thought to have some result in impairing c- 
ordination. I think that we need a great deal more research in 

I think that the idea of the possible construction of an accident 
simulator is one which should receive serious consideration because 
without something like that, what we are doing is simply going 
through years of painful experience accumulating enough accidents 
which are-similar enough so that we can compare them and draw 
some deductive conclusions from them. I think it would be faster 
and perhaps less costly in lives and disabilities if we had an accident 
simulator which would enable us to get some of this information 
without gathering actual accident experience. 

I think that we should have field tests of educational campaigns to 
inform people about these various hazards. Now, there has been a 
lot of publicity about this and there have been quite a few attempts 
to educate people about the specific hazards involved. I think that 
we have to begin to evaluate the educational methods, pick out the 
ones that work and the ones that don’t work. 

I think that we need more research on screening techniques for the 
review of the physical capability of drivers. There is a whole series of 
things which eave been done there with regard to vision, with r 


Ccidents. 
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o reaction time, with regard to hearing, and yet I think that we have 
not enough knowledge there to systematize the results in terms of 


actual regulation. 


“i [ think it would be fine if we had through some such accident pre- 
ch yention center or institute a way of providing more support on an 


ural basis to studies like the Cornell automotive crash injury 
he study which I was happy to ee in in a small way when I was 
in Pennsylvania and which I think has given us a great mass of useful 


information. 


. These are some of the things, Mr. Chairman, which I think would 
; be forwarded, if we had some type of accident prevention center or 

institute. 

, mr. Roserts. Thank you, Doctor. 

” I take it from your statement that you endorse bill H.R. 1341 

the which would set up minimum standards in the Federal Government 
purchases of passenger automobiles. 

ula Dr. Mattison. To the extent that the establishment of those stand- 
ards is feasible at the present time, yes, sir. 

ite Mr. Roperts. And also I take it that you would favor the Schenck 


ork bill which would provide for the Public Health Service to go into the 
matter of setting up tolerances in the matter of air pollutes. 


Dr. Mattison. I think this is a very real hazard which they will 
probably have to do some work on but which they should certainly 

ch make a start on, yes, sir. 

= Mr. Roserts. You refer in your statement to the paper that was 

ey published in the American Journal of Public Health, November 1958. 

nal Could you supply that for the record? 

a Dr. Mattison. I will be glad to, Mr. Chairman. 


(The document referred to is as follows:) 








The idea that speed is all-important in producing motor vehicle deaths 


is subjected to analysis in this study. The result shows that speed 


is only one of a combination of factors, of which some may be 


more important in controlling highway injury and fatality. 


A STUDY OF SPEED IN INJURY-PRODUCING 
ACCIDENTS: A PRELIMINARY REPORT 


John O. Moore 


UTOMOTIVE Crash Injury Research 
A of Cornell University is a medical 
and statistical group which, over the past 
five years, has conducted basic research 
into the generic aspects of automobile 
accidents and their resultant injuries. At 
present, data are collected from the na- 


tional highways with the cooperation of * 


local police, medical, and public health 
groups in 17 states and two cities. An- 
alysis of the data revealed patterns of 
preventable injury which led to changes 
in automotive design. Subsequent data 
indicate that these have led to reduced 
occurrence and severity of injury in ac- 
cidents. Such changes are represented 
by padded instrument panels and sun 
visors, recessed hub steering wheels, 
strengthened door locks, and automobile 
seat belts. 

It is expected that a continuation of 
the present approach will provide a satis- 
factory definition of both the crash in- 
jury problem as a whole and the im- 
portance of individual segments, such as 
the relation of speed to injury, the rela- 
tion of design to specific types of injury, 
and the type of medical care necessary 
for the injured. These segmental prob- 
lems may then be subjected to further, 
intensive study. 

This report investigates the common 
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assumption that fatal injuries sustained 
during automobile accidents are associ- 
ated with high speed and that if speed 
were rigidly controlled, fatal crash in- 
jury could be eliminated. On the one 
hand, there is a constant reiteration that 
“Speed kills . . . Slow down and live!”; 
while on the other hand, it is obvious 
that greater speed and mobility are 
increasingly being introduced into our 
culture. Thus, there appears to be an 
insoluble contradiction: the increase of 
speed and the belief that speed is a 
deadly menace. It is strange that such 
a situation should exist since the conten- 
tion that “speed kills” has never been 
actually proved. It is the purpose of this 
preliminary study to examine data which 
may throw light on the subject of the 
relationship between speed and injury or 
death. 

There is little doubt that the “high” 
or “excessive” speed of a traveling auto- 
mobile can cause an accident; as the 
speed increases, so does the rate of 
closure, thereby reducing the time avail- 
able for visual and motor responses to 
accomplish their objectives. The cause 
of injury, however, is another matter, 
for all accidents do not necessarily pro- 
duce injury. 

This paper examines accident and in- 
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jury data on 3,203 automobiles involved 
jn injury-producing accidents to deter- 
mine effects which speed may have had 
on the frequency of dangerous or fatal 
injuries in such accidents. 

The examination consists of four 
substudies: (1) the frequency distribu- 
tions of the cars according to “traveling” 
and “impact” progressive 
ranges of 10 mph; (2) the frequency 
of dangerous or fatal injury in each of 
the progressive “traveling” and “impact” 

ranges; (3) the extent to which 
rigid control of “traveling” speed would 
reduce the frequency of dangerous or 
fatal injuries in injury-producing acci- 
dents; and (4) the influence which fac- 
tors other than speed (ejection, seat area 
occupied, site of impact) have on the 
incidence of dangerous or fatal injuries. 


speeds in 


Materials and Methods 


An interstate cooperative program in- 
volving police, highway patrol personnel, 
physicians, and public health authorities 
in over 17 states and two cities produces 
Automotive Crash Injury Research data 
through the use of detailed photographs 
and specially designed accident and in- 
jury forms. Sampling technics control 
the reliability and representativeness of 
the data. State police and highway 
patrolmen are specially trained by proj- 
ect personnel in investigative, reporting, 
and photographic procedures. Hospital 
emergency room staffs and physicians in 
the areas sampled are also briefed on 
the program and public health or similar 
authorities act to secure complete, de- 
tailed, and accurate medical reports. All 
persons participating in the program are 
oriented and motivated toward the re- 
quirements of a study aimed at complete 
fact-finding concerning accident-injury 
factors, as well as accurate identification 
of the specific and structural causes of 
injury. 
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Definition and Discussion of Terms 


Realistic examination of the relation- 
ship between speed and injury or death 
requires a distinction between traveling * 
speed and impact { speed. For example, 
the driver of a car traveling at 60 mph 
may foresee an accident, apply his 
brakes, and finally strike an object at 40 
mph. Thus a chain of events leading to 
the possibility of an injury is created: a 
particular traveling speed results in an 
accident involving a particular impact 
speed; the injury observed, although re- 
lated to both the traveling and impact 
speeds, is more closely related to the 
latter, while the occurrence of the acci- 
dent is related to the former. This study. 
therefore, while examining the relation- 
ship between speed and death or serious 
injury, will keep data on traveling speed 
distinct from that on impact speed. 

One of the difficulties in dealing with 
speed data is that speed reporting is 
sometimes subjective. Objectivity in this 
field of study would require speed re- 
cording instrumentation in every auto- 
mobile, or very large-scale employment 
of radar or similar Since 
neither of these methods is used pres- 


devices. 


ently for research—nor promises to be 
in the immediate future—reliance must 
be placed on the accuracy of speed 
reporting by police and highway per- 
sonnel. 

These professional accident investiga- 
tors have had years of experience in 
estimating speeds through observation of 
many thousands of traveling cars; they 
are trained in the proper methods of 
interpreting accident details and use such 
evidence as the extent of basic car dam- 
age, tire condition, skid marks, types 
of road surface, weather conditions, and 


* Traveling speed: the speed of the car just 
before involvement in an accident. 

+ Impact speed: the speed at which the 
major impact occurred between the car and 
object(s) or other car(s) or vehicle(s). 
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related information in determining acci- 
dent speeds. Also, recent years have 
seen the development of tests to measure 
and improve the accuracy of police and 
highway personnel in estimating rates of 
closure. Thus, although most current 
speed reporting is partly subjective, the 
subjectivity is being progressively min- 
imized. Speed data reported to Automo- 
tive Crash Injury Research has the ad- 
ditional advantage of support and 
confirmation through photographic evi- 
dence. Experienced accident analysts at 
the project’s headquarters in New York 
City use detailed pictures of car damage 
to corroborate reported traveling and 
impact speeds. 

Portions of the report which follow 
deal with the implications that certain 
speeds are “excessive” or “above limits.” 
Of course, speed limits in one area of 
the country often differ from those in 
another because of variations in terrain, 
road design, traffic density, and so forth. 
Nevertheless, an arbitrary definition of 
what speed is “excessive” can be based 
on the knowledge that large segments 
of our present rural highway systems 
actually employ a speed limit of 60 mph. 
Thus, for purposes of discussion, this 
study deals with an arbitrary speed 
“limit” of 60 mph and refers frequently 
to speeds above or below this “limit.” 


Observations 


Basic Data for Study 


Each of the 3,203 passenger automo- 
biles studied was involved in an acci- 
dent during the period from 1953 to 
1956 inclusive, and contained at least 
one injured person. Every type of acci- 
dent is represented and the total sample 
resembles national registrations of pas- 
senger automobiles in terms of makes, 
models, and years of manufacture. 

The 3,203 cars carried 7,154 occu- 
pants, or 2.3 persons per car. Among 
the 7,154 occupants various degrees of 
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injury were sustained in the following 
proportions: 


Pe 

No injury -" 
Minor injury (bruises minor 

lacerations, etc.) 46 
Nondangerous injury (severe 

lacerations, fracture, etc.) 20 
Dangerous injury (internal, 

brain injuries, etc.) 5 
Fatal injury (death intanstaneous 

or within 24 hours after accident) 4 


Reported Traveling Speeds and Impact Speeds 
of Automobiles in Injury-Producing Accidents 


Figure 1 shows the distribution of 
the 3,203 cars according to both re. 
ported traveling and impact speed. It 
will be seen immediately that the greatest 
proportion of these cars were traveling 
at speeds in the 50-59 mph range and 
impacted in the range of 40-49 mph. 
Calculation shows that the average 
traveling speed was 50 mph and the 
average impact speed 42 mph. 

The basic regularity of the distribu. 
tion curves in Figure 1 establishes an 
important fact: the majority of injury. 
producing accidents studied were not 
associated with the higher speed ranges 
as popular opinion would have led us 
to expect. Cars in injury-producing 
accidents appeared in all ranges of speed 
and arranged themselves in the typical 
bell-shaped distribution curve. 

In Figure 2 the speed data are pre- 
sented in cumulative fashion, showing 
that 16 per cent of the cars traveled at 
29 mph or less, 29.5 per cent traveled at 
39 mph or less, 48.3 per cent traveled 
at 49 mph or less, etc. Combining 
data on the cars which traveled at the 
most “common” speed (50-59 mph, as 
shown in Figure 1) with data on the 
cars which traveled at lesser speeds, we 
find that a total of 74.1 per cent of the 
3,203 cars studied had been moving at 
speeds under 60 mph before becoming 
involved in injury-producing accidents. 

Similar consideration of impact speed 





as opp 
the sai 
impact 
cars W 
mon 

shown 
the cal 





$e 


MOTOR VEHICLE 


Percenta) 
30 


Impact Speed 
Travelling Speed 


253 























to Imph 10-19mph 20-29mph 


30-39mph 


Stopped 














40-49mph 50-59mph 60-69mph 70-79mph 80mph & 


over 


Figure 1—Distribution of Reported Traveling and Impact Speeds Among 3,203 Cars 


in Injury-Producing Accidents 


as opposed to traveling speed tells much 
the same story. The bulk of the cars 
impacted in the lower speed ranges. The 
cars which impacted at the most “com- 
mon” impact speed (40-49 mph, as 
shown in Figure 1), combined with all 
the cars impacting at lower speeds, com- 


prise a total of 70.9 per cent of the 
3,203 cars. 


Occurrence of Danagerous or Fatal Injuries as 
Related to Speed in Injury-Producing Accidents 


Figure 3 shows what proportion of 
the persons traveling or impacting at 
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Figure 3—Frequency of Dangerous or Fatal Injury According to Progressively Higher 


Ranges of Traveling and Impact Speeds 


successive speed ranges suffered dan- 
gerous or fatal injury. (Such injuries 
were sustained by 9 per cent of the total 
occupants in the cars studied.) These 
two grades of injury (representing 
trauma which placed car occupants 
either on hospital “critical” lists or in 
morgues within 24 hours) are used in 
this study to measure the effect of speed 
in automobile accidents; they reflect the 
severest aspect of injury. Measuring 
the effect of automobile accidents by the 
occurrence of fatal injuries only, while 
dramatic, illustrates merely a portion of 
the problem. That large segment of the 
population which is injured to a dan- 
gerous degree also represents a major 
problem. The loss of manpower and 
dollars through hospitalization, treat- 
ment, and often permanent disability 
has become a critical matter not only 
to industry, but also to the military 
services and the medical profession. In- 
juries of lesser degree—often including 
those of a painful, disfiguring, or dis- 


abling nature—are, of course, also im- 
portant and will be dealt with in a sub- 
sequent study. 

Analysis of data on injury-producing 
accidents shows that as traveling and 
impact speeds increased there was a 
steady and statistically significant in- 
crease in the frequency of dangerous or 
fatal injury. However, as Figure 3 indi- 
cates, injury increases were relatively 
small in speed ranges up to and inelud- 
ing 40-49 mph. From the 50-59 mph 
range, as the traveling or impact speeds 
increased, the frequency of dangerous 
or fatal injury became more marked; 
the frequency finally rose to nearly 28 
per cent among persons traveling at or 
above 80 mph and to approximately 40 
per cent among persons in cars impact- 
ing at or above this speed. 

The finding of association between 
the occurrence of dangerous or fatal in- 
jury and increasing speeds must be 
viewed with caution. Association of in; 


jury with speed does not preclude asso- 


tane 


of ‘ 
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ciation of injury with other accident- 
injury factors. Aside from this, the 

data must be interpreted in terms 
of how many cars or people are in- 
yolved. For example, only 41 per cent 
of the cars were traveling at or above 
g0 mph, and no more than 25 per cent 
were traveling at or above 60 mph. 

Keeping in mind the important obser- 
vation that high speeds are relatively in- 
frequent, we can proceed to examine 
the differences in risk of dangerous or 
fatal injury in injury-producing acci- 
dents according to whether the speed 
was above or below an arbitrarily se- 
lected limit. In this examination, the 
observations are restricted to the travel- 
ing speeds because these are more readily 
subject to control than impact speeds. 

Since the most commonly reported 
traveling speed in injury-producing acci- 
dents was in the 50-59 mph range, we 
arbitrarily use 60 mph as our dividing 
line and can proceed to observe the fre- 
quency of dangerous or fatal injury 
among persons who were in accidents 
while traveling above or below this 
speed. 
Tabulations showed that about 6 per 
cent of the occupants of cars involved 
in accidents while traveling at speeds 
up to 60 mph sustained such injuries; 
above this speed the toll was in the order 
of 17 per cent. Thus, it might be said 
generally that in the injury-producing 
accidents studied traveling above 60 mph 
was associated with a nearly three-fold 
increased risk of dangerous or fatal 
injury. 

The findings at this point must, once 
again, be treated with reservation. What 
has been discussed has been risk if in- 
volved in an accident without regard to 
frequency. Further, there exists a dis- 
tinct possibility that factors other than 
(or concomitant with) speed acted to 
create dangerous or fatal injury. Simul- 
taneous consideration of risk and fre- 
quency can be accomplished by means 
of “expectancies.” 
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Discussion 


Occurrence and Expectancy of Dangerous or 
Fatal Injury as Related to Speed Regulation 


For purposes of discussing speed 
regulation, a speed of 60 mph is used 
here, too, as the dividing point for com- 
parison. Although authorities in the 
field of accident prevention emphasize 
the need for public education concern- 
ing the hazards of “excessive speed,” it 
should be repeated that only 25 per cent 
of the cars in this study of injury-pro- 
ducing accidents were reported to have 
been traveling at speeds exceeding 60 
mph before involvement in the accidents. 
Thus, it is evident that efforts devoted 
exclusively to speed regulation cannot 
be expected to solve the problem of 
dangerous or fatal injuries in automo- 
bile accidents with any degree of com- 
pleteness. 

Since even a small reduction in the 
frequency and severity of injury is im- 
mediately desirable and since the data 
presented show an association between 
speed and injury, some improvement 
in the injury picture can be achieved 
through speed regulation. Nevertheless, 
it should be recognized that speed is but 
a single factor associated with injury in 
accidents and that other factors may be 
even more significantly associated. Al- 
though the risk of a dangerous or fatal 
injury in the injury-producing accidents 
studied increased markedly at the “top” 
speeds, both the risk and frequency of 
distribution of dangerous and fatal in- 
juries must be taken into account in 
answering the vital question: “To what 
extent can rigid control of traveling 
speed reduce the current toll on the 
highway?” 

To answer this question the method 
of “expected values” was used. In 
essence, the purpose of this method was 
to secure a gross estimate of what would 
have happened had rigid speed controls 
been enforced during the time when 
these data were collected. The pro- 
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cedure entailed certain assumptions: 
(1) every vehicle traveling above the 
specified “rigid speed limit” would, in- 
stead, have been traveling at that speed; 
(2) the risks for the individuals “moved 
down” by this rigid speed limit would 
have been the same as the risks of the 
individuals actually traveling at this limit 
in the study; (3) other factors would 
not have changed. For example, the 
reduction in speed would not have 
changed anything about the accident 
and there would have been the same 
number of people, cars, types of acci- 
dents, and so forth. Under these as- 
sumptions, it was possible to gain a gross 
estimate of the dangerous or fatal in- 
juries which presumably would have 
occurred if the speed in these injury- 
producing accidents had been rigidly 
controlled to a specified limit. 

The expected percentages (Figure 4) 
show that if the speed limit had been 
rigidly fixed at 79 mph (by some miracu- 
lous 100 per cent control), then 96 per 
cent of the dangerous or fatal injuries 
would still have occurred. If the limit 
had been restricted to 69 mph, then 85 
per cent of the injuries would neverthe- 
less have occurred. Similarly, a top limit 
of 59 mph would have yielded 73 per 
cent. Even if the rigid speed limit had 
been reduced and held to 49 mph, there 
would have resulted an essentially lim- 
ited reduction in the number of danger- 
ous or fatal injuries, for 60 per cent of 
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the dangerous or fatal injuries woulg 
still have occurred. Hence, while rigid 
speed control of the top speeds would be 
expected to produce some improvement 
in the injury picture, there seems to he 
a definite limit to the amount of jm. 
provement that can be achieved by abso. 
lute speed regulation. 


Other Factors Influencing Injury 


It has been indicated that speed is not 
the sole element in producing dangerous 
or fatal injuries. Certainly there are 
accidents of such unusual and extreme 
circumstances that no efforts—reduced 
speed or any type of designed safety en. 
gineering, such as seat belts, harness, 
padding, and others—can avail in avoid. 
ing serious injury or death. Collisions 
with immovable barriers often represent 
this type of accident—which fortunately 
accounts for a relatively small proportion 
of the injury-producing accident situa. 
tions observed. Further, analysis by the 
“expectancy” method has indicated that 
speed control offers only partial solu- 
tion to the problem of these injuries, 
Granting that there is no injury if there 
is no accident and that “excessive” speed 
may have a bearing on whether or not 
an automobile accident occurs, speed 
control nonetheless would seem to imply 
accident prevention more than injury 
prevention. 

Previous studies have revealed several 
accident factors (other than speed) asso- 
ciated with the occurrence and serious- 
ness of injury in automobile accidents; 
three of these factors will be discussed 
briefly here. One is the phenomenon of 
ejection, which takes place most fre- 
quently when doors open under impact 
conditions. The consequence of doors 
opening—it has been established that 
front doors open in about 50 per cent 
of cars in injury-producing accidents— 
is that ejection occurs among approxi- 
mately 13 per cent of the total car occu- 
pants. The profound effects of ejection 
on injury are shown in Table 1. Dan- 
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Table 1—Risk of Injury as Related to Ejection or Nonejection 


Percentage of Occupants with 


Moderate Severe Danger- 
Through Through ous or 
Fatal Injury Fatal Injury Fatal Injury Fatal Injury 
ie sees Shae lic ares Pare 
Nonejectees 23.9 9.9 5.5 2.6 
Ejectees 49.9 36.4 26.6 13.3 
Injury ratio, ejectees 
to nonejectees a.i:] 3.731 


—_———_ 


gerous or fatal injuries were sustained 
by five times as many ejectees as non- 
ejectees, i.e., ejection multiplied the risk 
of dangerous or fatal injury by five. 
Another factor bearing upon the pro- 
duction of dangerous or fatal injuries 
relates to the specific areas of the car 
occupied by passengers. Table 2 shows 
the frequency of dangerous or fatal in- 
jury among occupants of various seat 
areas, " 
Although the problem of injury as a 
function of the seat area occupied is a 
subject for further and more thorough 
study, the table clearly shows that the 
likelihood of receiving a dangerous or 
fatal injury was widely different among 
the occupants of various seats. These 


Table 2—Risk of “Dangerous” or Fatal 
Injury According to Seat Area Occupied 





Percentage 
of Occupants 
with Dangerous 
or Fatal Injury 


Seat Area 
Occupied 


Driver * 7 
Center front 4. 
Right front 10. 
Left rear 4. 
Center rear 9 
Right rear 6 


*Since the Automotive Crash Injury Research sample 
is one of injury-producing accidents, a driver alone in 
a car must be injured to get into the sample. To 
eliminate bias overemphasizing driver injury this table 
shows frequency of injury among drivers who were ac- 
companied by passengers. 


43776 O—59——-18 


differences were found to be statistically 
significant. Generally speaking, the en- 
tire rear seat area was less “dangerous” 
than the front seat area. Further, the 
dangerous or fatal injury potential of the 
right front seat was somewhat (although 
not remarkably) greater than that of the 
driver’s seat. 

Another influence on the occurrence 
of dangerous or fatal injury is the area 
of the car sustaining the principal crash 
impact. To examine this influence it was 
necessary to study the frequency of in- 
jury among occupants with respect to 
their proximity to the site of impact. 
Table 3 shows the wide variations in 
injury frequency which occurred accord- 
ing to interaction of (1) the location of 
the impact; (2) the seat occupied: (3) 
the “closeness” of the seat area to the im- 
pact site. 

The data show that being near the 
impact site produced the greatest like- 
lihood of dangerous or fatal injury, re- 
gardless of seat area occupied; further, 
the incidence of the injury varied as a 
function either of the site of impact or 
the seat area occupied. 

It has been shown that injury may be 
associated with many accident factors 
which can be controlled by engineering 
and design. Ejection, the force locali- 
zation dictated by objects in a given seat 
area, and the energy-absorbing qualities 
of various exterior portions of the car 
are all subject to effective control 
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Table 3—Risk of “Dangerous” or Fatal Injury According to 
Occupants * Proximity to Crash Impact Site 








Area of Car 

Relation Between Sustaining 

Occupant and Principal 
Crash Impact Site Impact 
Opposite impact 

site Front 
At or near 

impact site Side 


Opposite impact 

site Side 
No strict rela- 

tionship (car 

rolled over) Top 





Scr, 
Percentage of Occupants 
with Dangerous or 








Fatal Injury 
Right Front 
Seat 
Drivers Passenger 
- = rr 
5.6 7.4 
16.7 20.0 
2.0 8.5 


3.1 4.5 


* Based on nonejected occupants of cars involved in injury-producing accidents. 


through engineering. Undoubtedly there 
are other factors, not yet isolated or dis- 
cussed here, which may relate to injury 
cause and may also be controlled by de- 
sign engineering. It should be realized 
that such factors often may relate to one 
another. Similarly, each of these factors 
may also be related, in some degree, to 
speed. For example, clinical observa- 
tion showed that ejection increased as 
speed increased, or that in a given seat 
area the frequency of injury increased as 
speed increased. However, an all-im- 
portant reservation is that dangerous or 
fatal injuries increased appreciably from 
one speed range to the next, starting at 
the traveling speed range of 50-59 mph. 
In the lower traveling speed ranges, 
while there were increases in risk of dan- 
gerous or fatal injury, these increases 
were rather small. However, despite the 
lower risks of dangerous and fatal injury 
associated with traveling speeds under 
60 mph, it must be recalled that these 
risks were encountered by the occupants 
of nearly 75 per cent of the cars studied. 
In consequence, the actual number of 
dangerous and fatal injuries observed in 
this group is just about equal to the num- 


ber of such injuries among the much 
smaller group—25 per cent—where oc. 
cupants were exposed to the higher risks 
associated with speeds in excess of 60 
mph. 

An estimation of the part which speed 
plays in producing dangerous or fatal 
grades of injury must take the above 
findings into consideration. The data 
clearly indicate that the role of speed is 
a supporting one. 

Years of study in the field of auto- 
mobile crashes have clearly established 
the fact that an essential causal element 
associated with injury in an automobile 
accident is the nature of the object which 
the human body strikes and what part of 
the body is involved. Clinical observa- 
tion clearly indicated that increasing 
speed could increase the frequency or 
severity of injury, but that speed as a 
factor was of lesser importance than the 
object inflicting the injury. Further, it 
was apparent that the design of objects 
which might be struck could be in- 
fluenced and controlled with a directness 
and a permanence not possible where 
speed is concerned. This hypothesis 
was justified by repeated observation 
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that some objects, when contacted, easily 
inflicted injury at almost any speed, and 
that other objects, when contacted, pro- 
duced no injury except at relatively high 
speeds. These clinical observations and 
hypothetical opinions can now be placed 
in proper perspective through the statis- 
tical procedures adopted in analyzing the 
data for this study. Data analyses have 
clearly indicated that control of speed 
has serious limitations in terms of reduc- 
ing injuries, because it affects only a 
proportion of the cars, but that design 
engineering affects injury in all cars and 
in all speed ranges. Thus, efforts to re- 
duce dangerous or fatal grades of injury 
jn automobile accidents must take the 
factors of speed and design engineering 
into simultaneous consideration. 


Summary 


A study of the reported impact and 
traveling speeds of 3,203 cars in injury- 
producing accidents and correlation with 
injury data on the 7,154 occupants of 
these cars revealed: 

1. Approximately 74 per cent of the 
cars involved in injury-producing acci- 
dents were traveling at speeds under 60 
mph and about 88 per cent involved im- 
pact speeds under 60 mph. 

2. In injury-producing accidents there 
was a statistically significant association 
between increases in both traveling speed 
and impact speed and the frequency of 
dangerous or fatal injury. In each of 
the 10 mph traveling speed ranges 
through 59 mph the increases in fre- 
quency of dangerous or fatal injury were 
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slight; beyond 59 mph the increases rose 
sharply. Among the occupants of cars 
traveling above 59 mph (represented by 
25 per cent of the cars observed), the 
frequency of dangerous or fatal injury 
was nearly three times as great as it was 
among the car occupants traveling below 
59 mph. 

3. Complete and absolutely controlled 
top speed limits would afford relatively 
limited reduction in the expectancy of 
dangerous or fatal injuries in injury- 
producing accidents; strict maintenance 
of a top traveling speed of 49 mph would 
still have seen the occurrence of 60 per 
cent of the dangerous or fatal injuries. 

4. Many factors other than speed 
operated to produce injury in automobile 
accidents. Acting independently, inter- 
dependently, or together with speed were 
such accident factors as ejection, seat 
area occupied, and site of crash impact. 

5. In the bulk of injury-producing ac- 
cidents dangerous or fatal injury in low 
speed ranges—except where ejection 
occurred—appeared to be very largely 
a function of the shape and form of in- 
terior car components, whether these 
were struck, and what parts of the human 
body struck them; such injuries in the 
higher speed ranges apparently asso- 
ciated with an interacting combination of 
both the dynamic results of speed and 
the design of the car. 

6. Speed regulation without simul- 
taneous control of car design imposes 
limitation on the extent of reduction of 
dangerous or fatal injuries in injury- 
producing automobile accidents. 


Mr. Moore is director of Automotive Crash Injury Research of Cornell Uni- 


versity, New York, N. Y. 


The present report is a revision of a paper initially offered before the Annual 
Meeting of the Highway Research Board of the National Research Council in 
Washington, D. C., January 19, 1956. The original paper appears in Highway 


Research Bulletin No. 142. 
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Mr. Roserts. Now, also in your statement I was a little bit—] 
am not quite clear about this portion of the statement. It may be 
that you simply didn’t supply quite all of the information that wag 
— paper, which made me not understand the statement. Yoy 
said: 


It indicates that there is a sharp increase of percentage of occupants receiyin, 
dangerous or fatal injuries when their accidents involved impacts of speeds of 
60 miles per hour or more. For instance, among the occupants of cars traveling 
about 59 miles per hour the frequency of dangerous or fatal injury was nearly 
three times as great as it was among the car occupants traveling below that rate, 

I believe that same paper also stated that, I believe, 87 percent of 
the people involved in these accidents were at speeds below 60 miles 
an hour. Is that not correct? 

Dr. Marrtison. Yes, sir. I was referring not to the proportion 
traveling at different speeds. 

Mr. Roserts. But to the frequency. 

Dr. Mattison. But to what happened to them. And there were 
three times as many fatal injuries among the faster travelers, 

Mr. Roserts. I believe also that the paper stated that 50 percent 
- the injured people in accidents were at speeds below 41 miles per 

our. 

Dr. Martison. That is right. In other words, if you are going 
by the size of the problem, the problem in numbers of people injured 
would be quite properly larger at the lower speeds. The probabili- 
ties, however, are greater at the higher speeds. 

Mr. Roserts. And that 69 percent of the injured people involved 
in accidents were at speeds below 50 miles an hour. 

Dr. Martison. Yes. 

Mr. Roserts. I think that is clear now with those additions, and 
I would appreciate it very much if you would supply that paper to 
be added to your statement. 

Dr. Mattison. Yes. 

Mr. Roserts. To be added to your statement in the record. 

I certainly want to thank you again for appearing. 

Now, there is one other paper which you mentioned at page 5 of 
your statement, the study by Drs. Goldsmith and Rogers published 
in the June issue of Public Health Reports. Could you make that 
statement or study available along with the other document? 

Dr. Mattison. Yes. I would be glad to. 

(The document referred to follows:) 
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Although automobile exhaust contains dozens of compounds, only a 
limited number of these are a potential public health hazard. 


Health Hazards of Automobile Exhaust 


JOHN R. GOLDSMITH, M.D., M.P.H., and LEWIS H. ROGERS, Ph.D. 


HE GASES, vapors, and particles in auto- 

mobile exhaust are considered by many to 
be the major contributing factors of Los An- 
geles’ air pollution, which is so strikingly char- 
acterized by irritation of the eyes (7,2). Other 
west coast cities, including San Diego and San 
Francisco, appear to have a similar problem 
in lesssevere form. We have learned that when 
the nitrogen oxides and partly burned fuel of 
automobile exhaust are irradiated the character- 
istic photochemical type of smog is produced 
(3). Concern regarding this form of air pollu- 
tion derives both from the widespread symp- 
toms and from the possibility of immediate or 
long-term effects on health (4). If attention 
is focused on hydrocarbons and nitrogen oxides, 
in an effort to abate eye irritation, other adverse 
effects of automobile exhaust may unfortunately 
be ignored. This review attempts to place these 
other effects in perspective. 

When only a few automobiles are driven on 
country roads, there is no public health problem, 
but when thousands of cars are operated in a 
small area with a limited supply of fresh air, 
automobile exhaust may constitute a potential 
hazard to the health of the community. This 
will be true even in the absence of irritated 
eyes and reduced visibility, so characteristic of 
photochemical smog. 


Dr. Goldsmith is head of studies of health effects of 
air pollution, California State Department of Public 
Health, Berkeley, and Dr. Rogers is associate di- 
rector, Vitro Laboratories, West Orange, N.J., and 
formerly senior chemist, Air Pollution Foundation, 
San Marino, Calif. 


The solution of two imperative questions lies 
in the future: How much exhaust can be 
tolerated in how much air? When does this 
potential hazard become an actual one? For 
the present, we shall concern ourselves with 
what is known about the constituents of auto- 
mobile exhaust and with an approach to an- 
swering these questions. 


Composition of Automobile Exhaust 


We are confining our attention to air pollu- 
tion from spark-fired internal combustion en- 
gines and excluding that from diesel engines. 
In most urban areas, the latter, although some- 
times a local nuisance, is of lesser importance 
to the community. In Los Angeles, for ex- 
ample, the air pollution from diesel engine ex- 
haust is about 20 tons of organic emissions per 
day, whereas auto exhaust contributes about 
1,200 tons of organic emissions per day (5). 

When a petroleum fuel is completely burned, 
the products are carbon dioxide and water, to- 
gether with nitrogen and unused oxygen from 
the air. However, in a spark-fired internal 
combustion engine some of the nitrogen is also 
oxidized producing the several oxides of nitro- 
gen. In automobiles the ratio of air to fuel is 
seldom maintained at the theoretical value of 
15:1 required for complete combustion. More 
frequently, this ratio amounts to about 12:1 at 
idling and 13.5:1 at cruising. 

Under these conditions, other products ap- 
pear in the exhaust, including carbon monoxide, 
hydrogen, aldehydes, and unburned hydro- 
carbons. In addition, oxides of sulfur occur in 
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exhaust depending on the amount of sulfur in 
the fuel, and lead compounds are present in a 
form determined by the additives used in the 
fuel. Because of tremendous differences in op- 
erating conditions, condition of cars, and other 
factors, it is difficult to give representative 
analyses. Some characteristic ranges of ex- 
haust gas composition are presented in table 1. 
Of the constituents listed in table 1, we shall 
consider only hydrocarbons, oxides of nitrogen, 
lead compounds, and carbon monoxide. 


Effects of Time and Weather 


Since the composition of exhaust gas is so 
variable and is quickly diluted several hundred- 
fold when it is released to the atmosphere, 
knowing the actual concentrations of exhausted 
gases in the atmosphere is important. These 
concentrations are affected by windspeed, 
presence and intensity of a temperature inver- 
sion, vehicle operating conditions, number of 
automobiles operating per square mile, and fur- 
ther reactions of the atmospheric constituents. 
To illustrate how high the concentrations may 
become, table 2 shows values of hydrocarbons 
and carbon monoxide at five busy intersections 
in Los Angeles during peak traffic and adverse 
weather conditions. 

About 5,000 vehicles per hour passed the 
intersections at which the samples were taken 
except at Hollywood and Harbor Freeways, 
where about 11,000 per hour passed. 


Community and industrial Exposure Hazards 


The substances listed in table 1 have been 
subject to conventional toxicological studies, 
especially from the viewpoint of occupational 
hazards (9-1/7). Although the toxicological 
procedures are well established there are several 
reasons why this approach is inadequate for our 
purposes. 

Industrial exposure standards are usually 
determined by the American Conference of 
Governmental Industrial Hygienists. These 
standards, called “threshold limits,” are based 
upon exposures of healthy adults to a single sub- 
stance for a period not to exceed 8 hours fol- 
lowed by a recovery period of at least twice that 
long. In community air pollution from auto- 
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mobile exhaust, concentrations vary from hoy 
to hour, but the exposure may be continuous, 
both in time and, for most persons, in place, 
Coming home from work does not mean an end 
of exposure to air pollution and may mean q 
great increase if the trip requires driving dur. 
ing peak traffic. 

The extent to which exposure to one or more 
of the substances in automobile exhaust jp. 
creases the effect of another is not known. (Cop. 
cern over this possibility is heightened by some 
examples of synergistic effects. Amdur (12) 
has shown the extent to which aerosols enhange 
the effects of SO, on the pulmonary airway flow 
resistance in guinea pigs, and Falk (13) has 
shown the effect of soots on deposition of car. 
cinogens. Until further studies have clarified 
such interactions, it is necessary to suspect that 
components of exhaust may have synergistic 
effects. 

While industrial exposures usually involve 
small numbers of relatively healthy people, 
community exposures affect, in varying ways, 
the entire population of a community, the sick 
with the well, the frail with the vigorous. Ip 
sufficient concentrations, exhaust from automo- 
biles may lead to morbidity or even mortality 
in the sick and frail segment of the population 
whereas the same exposure might not noticeably 
affect healthy and vigorous persons. For per- 
sons with circulatory failure or with reduced 
competence of cerebral or myocardial circula- 


Table 1. Composition of automobile exhaust 


Percent of concentra 
tion (volume/volume) 
Constituent 





| Minimum Maximum 





| 
| 
| 
| 
| 
| 


Aldehydes 0 0.03 
Carbon dioxide 5 15 
Carbon monoxide 0. 2 12 
Hydrocarbons | 0. 01 2 
Hydrogen 0 4 
Lead compounds (') } () 
Nitrogen __. 78 | 85 
Oxides of nitrogen | 0 | 0.4 
Oxygen } 0 | 4 
Sulfur dioxide (?) (*) 
Water vapor | 5 15 


! Depends on lead additives. 
* Depends on sulfur content of fuel 


Source: References 6 and 7. 
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fable 2. Carbon monoxide and hydrocarbons in Los Angeles, Calif., near traffic arteries for days 
with low-level thermal inversion conditions,’ September 1956 ” 
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| -_ 
Hydrocarbons | 





(ppm) | (ppm) Number Days of 
Street intersection i a — _| of samples | sampling 
j 
|} Maximum Mean | Maximum; Mean | 
——$ @$@i@@-—-—4————————,— 
at Figueroc---- 93. 2 30. 2 | 2. 33 | 1. 32 | 54 | 3 
rea at Olympic... 65. 2 | 34. 4 1. 74 | 1. 10 | 18 I 
Eepeeando at Highland_-. 41.7 | 15. 4 | 1. 56 . 76 | 36 | 2 
Hollywood and Harbor Freeways 64.1 36. 0 | 1. 83 . 24 | 36 2 
Vineand and Ventura "= 48.5 | 30. 8 1. 50 94 36 2 





1 Low-level thermal! inversion conditions refer to that condition in the atmosphere when the upper level of air 





the earth, instead of being colder than the surface air, is warmer, thereby trapping the air beneath it. 
? Average of 6 samples taken every 30 minutes between 6:00 and 8:30 a.m., Pacific Daylight Saving Time, at 


3 distances from the curb. 
Source: Reference 8. 


tion, slight impairment of the oxygen transport 
function of the blood may have serious conse- 
quences. In addition to these people, two other 
groups are at unusual risk from community wide 
exposure to auto exhaust. They are the work- 
men who experience a similar type of exposure 
while employed, and persons who inhale tobacco 
smoke, Ifa member of these multiple exposure 
groups is also ill, or has impaired health, then 
the hazard may be compounded. 

Finally, we cannot assume that termination 
of exposure terminates risk of ill effects. In 
this connection, data on lung cancer reported in 
Eastcott’s study of emigrants from Great Brit- 
ain to New Zealand are revealing (14). He 
found that the duration of exposure to urban 
air pollution in Britain before emigration was 
significantly associated with rates of develop- 
ment of lung cancer observed many years later. 
Since cigarette consumption was similar in 
Great Britain and New Zealand, the evidence 
points toward atmospheric pollution as a factor 
inthe causation of the disease. 

It will take years to estimate accurately the 
possible delayed consequences of exposure of 
large numbers of persons to automobile exhaust 
fumes, but the possibility of harm exists and is 
dificult to evaluate by conventional toxico- 
logical methods. 


Carbon Monoxide 


The maximum carbon monoxide concentra- 
tion reported in table 2 is 93.2 ppm, while the 






average values were 15 to 36 ppm. Average con- 
centrations of 4 to 20 ppm, with a maximum of 
80 ppm, have been reported in British cities 
during smog (75). Similarly, an average of 
28.9 ppm carbon monoxide in Detroit during 
heavy traffic has been reported, with a maximum 
of 80 ppm (76). 

More is known about the mechanism of ab- 
sorption and action of carbon monoxide than 
about any other noxious substances found in 
exhaust. This tasteless, odorless, colorless gas 
is 250 times as firmly bound to hemoglobin as 
is oxygen. It may be calculated that at equi- 
librium for every part per million of carbon 
monoxide reaching the lung, 0.16 percent of 
the body’s hemoglobin is combined with carbon 
monoxide, and hence inactive. Roughton (/7) 
has shown further that in the presence of 
carbon monoxide-hemoglobin compounds, oxy- 
gen is bound more firmly to hemoglobin, thus 
further impairing oxygen transport. 

While no health damage has been attributed 
to carbon monoxide exposures below 100 ppm, 
the presumption that such levels inactivate a 
small amount of hemoglobin is inescapable. 
Gaensler and his associates (78) have shown 
that urban nonsmokers have a CO level cor- 
responding to saturation of 0.62 to 1.24 percent 
of hemoglobin, while smokers have 3.1 to 7.8 
percent. The public health importance of this 
lies in the certainty that smoking and exposure 
to automobile exhaust are so common that a 
very large number of persons are affected in 
such a way that up to 8 percent of their hemo- 
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globin is unavailable for oxygen transfer. 
Accurate predictions of carbon monoxide- 
hemoglobin levels from environmental meas- 
urements are complicated by the fact that some 
time is taken to reach equilibrium and this time 
varies with the activity of the subject. 

In studies on the adaptation of eyes to dark- 
ness McFarland (19) demonstrated an impaired 
adaptability in older persons which was dupli- 
cated in young subjects when breathing gases 
deficient in oxygen or when exposed to low 
levels of carbon monoxide. The importance to 
automobile drivers of visual sensitivity at night 
is obvious. However, it has not been shown 
that exposure to automobile exhaust at the 
levels found on the freeways of a modern city 
impairs the adaptability of eyes to darkness or 
alters the exchange of vital respiratory gases, 
although this is a plausible inference. 

Some idea of the possible exposures of drivers 
is obtained by sampling air in the driver’s com- 
partment of motor vehicles, as shown in table 
3 (20). 

Another way of stating the effect of carbon 
monoxide is that its inactivation of hemoglobin 
is similar to withdrawing the corresponding 
amount of blood from circulation. From this 
viewpoint a concentration of carbon monoxide 
of 100 ppm, when equilibrated, is associated 
with inactivation of about one-sixth of the 
body’s circulating hemoglobin, equivalent in 
volume to about one pint of blood, with cor- 
responding loss for other concentrations of 
carbon monoxide. 


Nitrogen Oxides 


During acceleration and cruising, automo- 
biles emit appreciable quantities of nitric oxide. 
On mixing with oxygen, nitric oxide is oxidized 
to nitrogen dioxide, so that a mixture of these 
two oxides is found in the atmosphere. The 
concentration of nitrogen oxides in the open air 
may be 1 ppm at times when CO is 50 ppm. 

The toxicity of nitrogen dioxide is based on 
its irritant properties, often delayed in onset. 
In cases of significant exposure, signs and 
symptoms of pulmonary edema have been noted 
hours to days later (2/). Nitric oxide also 
forms a stable compound with hemoglobin in 
vitro, which, if it occurred in vivo, would make 
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the hemoglobin unavailable for transport of 
carbon dioxide and oxygen. 

Nitrogen dioxide on dissolving forms some 
nitrite ion which is capable of reacting with 
hemoglobin to yield methemoglobin, also yp. 
suitable for transporting respiratory gases, 
That this may occur under some circumstances 
is suggested by a report of methemoglobin levels 
of 2.3 to 2.6 percent in welders exposed to q 
mixture of gases including nitrogen oxides 
(22). 

It is unlikely that toxic effects would occur 
solely from the levels of nitrogen oxides found 
in places with air pollution due to automobile 
exhaust. But the similar effect of the reaction 
of hemoglobin with carbon monoxide and with 
nitrogen oxides lends greater significance to 
studying the latter. 


Lead Compounds 


Nearly all gasoline used in automobiles con. 
tains lead tetraethyl, up to as much as 3 ml, per 
gallon. This lead is mostly discharged through 
the exhaust to the atmosphere, and this fact has 
caused much concern over the past 25 years as 
to the possible effects of lead on health. Lead 
occurs mostly in the particulate form, and 4 
maximum concentration of 16 micrograms per 
cubic meter has been reported by Cholak and 
others in Los Angeles with average values of 
7 micrograms per cubic meter (23) during a 
4-month period, August-November 1954. 

In general, analyses of urban air show lead 
concentrations which are low in relation to the 
amount of lead burned in gasoline. This may 


Table 3. Levels of carbon monoxide in parts 
per million found in compartments of drivers 
of motor vehicles in California 


Number Percent 
of vehicles | of vehicles 


Parts per million 


. 1,014 91.8 
50-99 69 6.2 
100-149 13 1.2 
150-199 5 4 
200-249 1 1 
250-299 2 2 
60-649 1 l 

Total 1, 105 100. 0 
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be explained by the fact that the part icle size 
of the exhausted lead ranges from 0.01 micron 
toseveral millimeters in diameter, and the large 
particles can be expected to settle rapidly when 
exhausted into open air. Moreover, high-speed 
driving tends to increase the number of heavy 
particles, and also tends to clean out the ex- 
haust system of lead previously deposited 
during the light duty, stop-and-go driving 
conditions (24). 

Estimating the retention of lead in the body 
is complicated by the problem of particle size 
and composition. Generally speaking the 
smaller (submicron) particles impinge on the 
deeper portions of the lung, where they may be 
rapidly absorbed, while larger particles are 
more likely to impinge on the mucous layer of 
the upper portion of the airway and subse- 
quently be swallowed. Such a route is associated 
with loss of most of the lead in the feces. 

One feature of the toxicology of lead indicates 
that its effect might be related to that of carbon 
monoxide and of nitric oxides. In chronic lead 
poisoning, there is found a low-grade anemia 
and also increased fragility of red blood cells; 
this may tend indirectly to impair transporta- 
tion of respiratory gases. 

When considered apart, lead exposure from 
observed levels in Los Angeles and other cities 
isnot toxic, but lead exposures are so common in 
industry and in garages that the small and per- 
sistent increment in exposure associated with 
auto exhaust may be sufficient to render an 
otherwise tolerable lead burden a toxic one in a 
few persons. 


Hydrocarbons 


Although “hydrocarbons” have been classed 
as a group in table 2, it is apparent that the 
group includes many compounds such as par- 
affins, olefins, aromatics, cycloparaffins, and 
others. The particular mixture in automobile 
exhaust depends in part on the fuel used and 
in part on the way the motor vehicles are oper- 
ated. The total hydrocarbon concentration in 
the open air seldom exceeds 2 ppm, hence the 
concentration of individual compounds will be 
much less than that. At these low concentra- 
tions, only those having known physiological 
activity are of concern. 


One group of hydrocarbons of particular in- 
terest includes such compounds as 3,4-benzpy- 
rene which under experimental conditions may 
produce cancer in animals. This compound, 
along with others of similar chemical constitu- 
tion, has been qualitatively identified in auto- 
mobile exhaust in trace amounts (25,26). Al- 
though polynuclear hydrocarbons produce tu- 
mors when painted on the skin of susceptible 
animals, their inhalation has resulted in no 
experimental lung cancers. Experimental tu- 
mors can be produced if the lung’s mucosa is 
damaged, for example, by a transfixion suture 
soaked in the carcinogen or by a hooked capsule 
containing the substance which is retained in the 
bronchus of an experimental animal (27). 
From such studies one is led to the hypothesis 
that carcinogenesis occurs on the basis of dam- 
age to the mechanisms protecting the underly- 
ing tissues. 

The possibility that these trace quantities do 
in fact have a relation to the occurrence of lung 
cancer is a debatable point, and one on which 
additional research is necessary. Moreover, 
even if 3,4-benzpyrene is a cause of lung can- 
cer, it is present to a much greater extent in 
coal smoke than in automobile exhaust. Com- 
munities in which coal is used as a major fuel 
could expect to find far more 3,4-benzpyrene 
arising from coal burning than from combus- 
tion of petroleum fuels. For example, Los An- 
geles (28), where no coal is burned, has been 
found to have 3.3 micrograms of 3,4-benzpyrene 
per 100 cubic meters of air, while in London 
(29) values up to 47 micrograms per 100 cubic 
meters have been reported. 


Interactions of Exhaust Components 


On the west coast, where weather conditions 
may lead to poor dispersal of automobile ex- 
haust, and where there is an abundance of 
solar radiation, an interaction of nitrogen 
oxides and hydrocarbons occurs. This results 
in the obnoxious mixture which we call photo- 
chemical smog. The principal products are 
ozone and organic intermediates, some of which 
irritate eyes and damage plants. Ozone some- 
times reaches a concentration of 0.5 ppm or 
more. 

It is known that ozone is a highly irritating 
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substance, and is capable of producing clinical 
signs of pulmonary irritation. Repeated daily 
exposures of animals to 1.0 ppm for about a year 
produced fibrosis of the lung in some species. 
Recently the hygienic standard for industrial 
exposure was reduced from 1.0 ppm to 0.1 ppm 
by the American Conference of Governmental 
Industrial Hygienists. 

Of all the substances mentioned, ozone is the 
only one in Los Angeles which exceeds the 
hygienic standard for industrial exposure of 0.1 
ppm. However, studies to determine whether 
respiratory disease or deaths in Los Angeles are 
more common on days with high air pollution 
levels have not so far demonstrated such an 
effect. In a review of the hazards of ozone, 
Stokinger (30) states that “if the response of 
the human lung to ozone may be assumed to be 
similar to that of the animals tested in these 
studies, one might reasonably conclude that no 
acute effects on human beings would be expected 
from ozone exposures occurring in Los Angeles- 
type smog, owing to the often repeated expo- 
sures to very low grade ozone concentrations of 
the order of a few tenths part per million.” 
Nevertheless, the use of pulmonary function 
tests on large numbers of persons may assist in 
reaching a conclusion about the effect of ozone 
or other irritants on respiratory function. 

In addition to ozone, reactive organic inter- 
mediates, including free radicals, are formed 
(31). Whatever the compounds may be that 
cause eye irritation, it has been proved that 
these compounds are produced by irradiation of 
automobile exhaust. 

It remains to be shown, however, whether the 
same compounds irritate the respiratory tract 
or whether irritation by inhaled substances 
plus inhaled carcinogens could produce cancer 
of the lung. More data are needed on the exact 
nature of the reactions, the concentration of the 
products, and their physiological effects. 


Discussion 


Two important effects of the known constitu- 
ents of automobile exhaust are (a) the conver- 
sion of hemoglobin into a relatively stable, in- 
active form which impairs the efficiency of the 
blood and circulation in transporting the res- 
piratory gases, oxygen and carbon dioxide, and 
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(6) the production of respiratory tract irrita. 
tion or pulmonary edema, either of which inter. 
feres with the transport of gases between the 
blood and the external atmosphere. The sever. 
ity of both of these effects on individuals would 
depend on concentrations, length of exposure, 
age and vigor of the subjects, and other condi. 
tions. Concentrations found in the Los Angeles 
atmosphere have not been shown to interfere 
with gas transport mechanisms. 

We have described what seems to be a poten- 
tial hazard. To demonstrate whether an actual 
hazard exists, it will be necessary to combing 
measurements of exhaust constituents in the 
atmosphere with estimates of the impairment 
they produce. For example, measurements 
should be made of the proportion of hemoglobin 
inactivated by carbon monoxide and nitric 
oxides in large numbers of persons exposed to 
air polluted by automobile exhaust. 

We suggest that hygienic standards for auto- 
mobile exhaust in a community should be set 
at levels which will produce no health ef. 
fects on the most susceptible group of persons 
in the community, defined in terms of age or 
health status. Among the groups to be con- 
sidered would be those ill with impaired cere- 
bral or myocardial circulation or impaired 
pulmonary function. 

It is of interest that the public health prob- 
lems of automobile exhaust have been recently 
surveyed in the U.S.S.R. with essentially the 
same conclusions as were independently reached 
by us (382). 

Despite the difficulties, all possible means 
should be taken to control atmospheric pollu- 
tion from automobile exhaust. At present it 
seems unlikely that control devices for auto- 
mobile exhaust will eliminate all of the poten- 
tially harmful substances. Until there is 
complete control, potential hazards should be 
recognized and efforts made to assess damage. 


Summary 


Of the substances which occur in automobile 
exhaust and their reaction products, hygienic 
standards have been established for industrial 
exposure to carbon monoxide, nitrogen dioxide, 
lead, and ozone. Establishing a full set of 
levels for community exposures to these sub- 


¢é 


vi 


ge 82683 eee & 


( 


(3 





MOTOR VEHICLE SAFETY 


stances is very difficult because of the sensi- 
tivity of frail or ill individuals, the inde- 
terminate period of exposure, the effect of 
agents in combination, and the cumulative ef- 
fect of exposure from other sources, such as 
cigarette smoking. 
The hazard of automobile exhaust to the 
ulation of a large community will depend, 
among other things, on the extent and way that 
yehicles are used, and the meteorology of the 


area. ’ 3 
In the absence of effective control for air pol- 


lution from automobile exhaust, the public 
health hazard should be evaluated. 
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Mr. Roserts. [ was quite interested in your statement at the 
bottom of page 6 where you say: 

It would seem logical to seriously consider the establishment of a national 
accident prevention center or a national institute for accident prevention to carry 
on such basic and applied research as will certainly be necessary to establish safety 
standards and to develop new techniques. 

I assume that you take the viewpoint that this is a national health 
problem just as much so as is cancer and heart and that in those areas 
we have established national institutes to furnish the leadership and 
to train personnel in applying what we know about this problem to 
those specific problems. 

Dr. Mattison. Yes, sir. 

Mr. Roserts. And would you say that if such an institute were to 
be proposed, that it would also include industrial and home accident 
prevention? 

Dr. Mattison. Yes. I think there are many related things. For 
instance, the emotional factor which I mentioned is something which 
applies to industrial and home accidents as well as to motor vehicle 
accidents. So it would be logical for those to be included. 

Mr. Roserts. And that much of the knowledge that you would 
learn in separate fields would carry over into the other fields. 

Dr. Mattison. Cross over. 

Mr. Roserts. I think that is all I have, gentlemen. 

Gentlemen of the subcommittee? 

Mr. Schenck. 

Mr. Scuencx. Mr. Chairman, I would like to express my apprecia- 
tion to Dr. Mattison for another very good and helpful appearance 
before our committee and for his well-worded and clear-cut statement. 
Both as a physician and as a Public Health Service official, I gather 
from your statement that you feel the Surgeon General with his 
associates and facilities can establish safe limits of the exhaust gas 
tolerances if given an opportunity and can establish some standards 
that should be used. 

Dr. Mattison. I am afraid I can’t say yes or no because I don’t 
know exactly what they have. But you said if given the opportunity, 
and I would assume that this means if they had the laboratory equip- 
ment and personnel to do it. Yes. I think in that relationship that 
he could, because they have a great many skills that they would need. 
The epidemiology, some of the laboratory setup, and so forth. I would 
think it would be a perfectly proper unit of the Government to do this. 

Mr. Scuencx. Dr. Mattison, I think it has been rather well estab- 
lished that the Surgeon General does have a study currently being 
made on many of these aspects of air pollution and continuation of 
that study with some additional work on exhaust gas fumes would be 
— and helpful and necessary in the interests .of public 

th. 

Dr. Martison. Yes. I would think it would be a simple extension 
of what is being done. 

Mr. Scuencx. And would you then feel, Dr. Mattison, that based 
upon those findings that it is necessary and essential that automobiles 
be equipped with some sort of a device to keep their exhaust emissions 
within those limitations? 

Dr. Marrison. Certainly from the health standpoint that would 
seem to be eminently desirable. 
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Mr. Scuencx. And you feel that is a definite health hazard. 

Dr. Mattison. All the evidence seems to point that way, yes. 

Mr. Scuencx. Thank you very much. 

Mr. Roserts. Mr. Devine? 

Mr. Devine. No. 

Mr. Roserts. Mr. Brock? 

Mr. Brock. No. 

Mr. Roserts. One further question, Doctor, if I may. 

Are you familiar with work that has been done by the U.S. Public 
Health Service in the development of a driver training simulator? 

Dr. Mattison. Only partially. I know that something like that 
was going on. I am not familiar with the details. 

Mr. Roserts. Thank you, Doctor, for your appearance and for 
your statement. 

Gentlemen, this is the last witness we had scheduled. I now hava 
some documents I would like to offer for inclusion in the record. 

A statement by the American Medical Association, dated July 6, 
1959, which contains the resolution by the house of delegates which 
was passed in 1948. If there is no objection, I would like to include 
that in the record. 

(The document referred to is as follows:) 


AMERICAN MEDICAL ASSOCIATION, 
Chicago, Ill., July 6, 1969. 
Hon. Kennetu A. RoBERTs, 
Chairman, Subcommittee on Health and Safety, Committee on Interstate and Foreign 
Commerce, House of Representatives, Washington, D.C. 


Dear CoNGRESSMAN RoseEnrts: This will acknowledge with thanks the notices 
dated June 18, 1959, addressed to me as executive vice president of the American 
Medical Association, and to Dr. Fletcher D. Woodward, the chairman of our 
committee on medical aspects of automobile injuries and deaths. With your 
permission the association would like to submit this statement for inclusion in 
the printed record of the hearings on the measures outlined in the notice of June 18. 

Inasmuch as the American Medical Association has not considered or taken a 
position on most of the specific bills under consideration by your committee, our 
statement will be general in nature. It will, however, I believe, outline the extent 
of our interest in this field and underscore our conviction that regulatory action 
at an early date is imperative. 

The American Medical Association has been concerned with the problem of 
automobile injuries and deaths for many years. Actions of our house of dele- 
gates on this subject are numerous and date back as far as 1929. In 1948, our 
house passed the following resolution: 

“Whereas the American Medical Association has in the past cooperated with 
the National Safety Council in its efforts to reduce the incidence of deaths and 
injuries from accidental causes; and 

“‘Whereas the studies that have been made by the bureau of medical economic 
research of the American Medical Association have established the fact that fatal 
accidents cut off more years from the working lifetime of the American people 
than any one natural cause of death; and 

‘Whereas, In the recent report made to the President by the Administrator of 
the Federal Security Agency, it was stated that 40,000 deaths annually from 
accidents were preventable: Therefore be it 

“Resolved, That the board of trustees be instructed to cooperate in nr 
possible way with the National Safety Council and with every other agency, bot 
public and private, concerned with accident prevention, to the end that research 
in accident prevention be further stimulated; that this excessive drain on hospital 
one meee facilities be lessened, and that the appalling loss of working years be 
reduced. 

For more than 30 years our association has had committees actively working 
on the various aspects of the.automobile accident problem. The present com- 
mittee, known as the committee on medical aspects of automobile injuries and 
deaths, was appointed by our board of trustees in 1955. Its members are chosen 
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from — who by their interest and work are considered to be well qualified 
in this field. 

a We believe most people will agree that those who are called upon night and day 
to pronounce dead those persons killed on our highways, and who mend the 
keen bodies of those who are injured, can well be classified as interested and 
qualified in their efforts to prevent such carnage. Within the lifetime of most of 
us, we have seen substantial gains by the medical and allied health professions 
in the conquest of disease and disability. Many of the diseases that were com- 
monplace early in this century have been conquered or brought under effective 
control. Many diseases that were once widespread are now a rarity. However, 
accidental injuries and disabilities due to automobile accidents have become the 
No. 1 public health problem of our time. We believe it is important, therefore, 
that the medical profession continue to increase its interest in the automobile 
accident problem until effective improvement is a reality. 

As the result of our studies, we are convinced that if speed, recklessness, and 
drunken driving are controlled, and if improvements in automobile engineering 
are provided to protect those involved in collisions, then the present appalling 
toll of injuries can be peta, reduced. We are further convinced that 
enough facts are at hand to accomplish this purpose. 

One of our most important objectives has been to provide the practicing physi- 
cian with technical medical information which will enable him to advise and inform 
his patients relative to driving limitations that may be involved because of the 
effects of drugs and alcohol or the existence of physiological, pathological, or 
emotional conditions. 

We realize that a certain percentage of accidents are undoubtedly caused 
directly or indirectly by medical conditions, drugs, and other related physical 
factors. In an effort to identify these problems and to develop workable solu- 
tions, we sponsored a symposium on ‘Medical Aspects of Automobile Injuries 
and Deaths” at the association’s annual meeting in Foie 1956, in Chicago, and in 
June 1958, in San Francisco. Papers presented at these meetings were published 
in the Journal of the American Medical Association on January 26, 1957, and 
April 4, 1959. Reprints are attached for you and for the members of your 
committee. 

Our next objective was to prepare a comprehensive book to serve as a guide to 
physicians in determining fitness to drive as related to the medical background of 
the individual. This book, a copy of which is attached, represents a compilation 
of medical data and the opinions of nationally recognized authorities in the various 
special fields of medical practice. With this information available, it should be 
possible for the individual physician to make a significant contribution to the 
welfare of his personal patients and the public at large. 

Closely related to the need for factual information to aid the physician is the 
need to inform the driving public, through use of proper media, of the medical 
conditions which may affect their driving proficiency. We believe that many 
individuals would voluntarily discontinue or diminish radically their driving if 
they understood the dangerous possibilities involved in certain physical disorders 
and the potential effects of certain medications. In other words, we believe the 
technical information furnished the physician should be supplemented with a 
pape written at the papules level and covering the more commonly encoun- 
tered medical situations. In this way the patient can have the advantage of 
written information which will serve to instruct him as to whether he should or 
should not drive; and, if so, under what safeguards. Such a pamphlet, entitled 
“Are You Fit To Drive?’’ has been prepared by our committee on medical aspects 
of automobile injuries and deaths, in cooperation with the Center for Safety 
Education of New York University. 

There is little doubt that a great deal of attention must be given to the very 
serious question of who shall be permitted to drive an automobile and who shall 
be denied that privilege. We emphasize that driving should be a privilege 
rather than a right. Therefore, our third objective is to develop better medical 
standards for driver licensing, including preparation of a guide for license ex- 
aminers and assistance to State agencies concerned with licensing. This will 
be based on the information compiled in the medical criteria mentioned earlier 
and will constitute our recommendations for State licensing agencies. We 
recommend that each State medical society have a committee on traffic safety, 
with objectives such as those outlined on the attached green sheet. Such com- 
mittees would be in a position to advise and assist State driver licensing bodies 
in the improvement of medical standards for licensing. 
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Another objective is to study and report on the design features of automobiles 
Improvement of the design and safety equipment of automobiles promises th, 
eter possibility for rapid reduction in the automobile injury and death tojj 

f it is estimated that the average life of an automobile is 10 years, it is apparent 
that a very considerable reduction in the severity of injuries and a marked re. 
duction in fatalities could be accomplished in that time if more attention were 
devoted to providing safety rather than to increased horsepower, streamlining 
color, and chrome. . 

The engineers and designers of the automobile—a relative handful of men jp 
the industry—virtually control the destinies of the American public on the 
highways. They are the men who decide which elements of safety design wij 
be put into or left out of next year’s new automobile. 

here is presently available an ample body of research data which clearly 
indicates the definite values of certain safety features of automobile desj 
construction, and equipment. Yet, these safety features, if available at all’ 
are all too often offered as optional equipment at extra cost. The automobile 
industry can make a great contribution toward solution of this problem by 
consulting with physicians, anthropologists, psychologists, related biological 
scientists, and other scientific professions, and by giving realistic consideration 
to the wide range of physical characteristics of automobile drivers and riders 
and what happens to them in a collision. 

In the past the automobile industry has made many important contributions 
to safety. However, in recent years, safety has generally been ignored in fayor 
of other developments. The following suggestions have been repeatedly advanced 
by physicians, researchers, and safety engineers with but little success: 

1. Anchorage for seat belts should be standard equipment. The public 
also needs education in the value of seat belts. The only evidence so far 
presented against seat belts is in the number of deaths in sports cars during 
rollovers. his is not an argument against seat belts but against the desi 
of such cars which do not provide rollover bars. It should be quite simple 
to incorporate such a bar in the windshield and a second one back of the seat, 

2. Crash padding of the dash, roof, and other areas should be provided. 

3. An improved steering wheel and recessed post; perhaps a collapsible 
assembly. 

4. Safety door locks should be standard in all cars. 

5. Removal of dangerous knobs, button, sharp edges, and other gadgets. 

6. Seats should be securely anchored to the floor of the car and should be 
locked into position. They should also be high enough in the center to 
protect the neck in a rear-end impact and prevent neck-snap injury (also 
called whiplash). 

7. Eliminate the deck behind the rear seat as a storage place for flying 
missiles or provide it with an effective retaining rail or construct it as a 
recessed pocket. 

8. Eliminate sharp, pointed hood ornaments. These fill no functional 
need and are potentially lethal to pedestrians. 

9. Eliminate other hazardous exterior design features such as sharp, 
pointed bumper ornaments. 

In addition, we feel that the automobile industry should make an open-minded 
examination of other suggestions and adopt them where feasible. For example: 

1. Shock-absorbing bumpers: if one drives his car into a brick wall at | mile 
per hour, he will be astounded at the shock transmitted by such an impact. 
One person testifying last year intimated that to absorb the energy at 20 
a per hour in a 4,000-pound car, such a bumper would have to be 16 feet 
ong. 

2. Polarized headlight lenses and an oppositely polarized windshield spot. 
They would prevent glare at night and thereby prevent many pedestrian 
accidents and deaths. 

3. Consideration should be given to the design of windshield and rear 
windows to meet standards based on optical principles. 

4. Provide protective sideswipe bumpers along the sides. 

5. Provide warning reflectors on the sides. 

6. Remove taillights from the realm of the artistic designer. 

7. Provide a positive separation of turn signal lights from other lights. 

8. Eliminate the glare-reflecting surfaces on the interior. ' 

9. Provide accurate speedometers. Why do we have speedometer dials 
indicating up to 120 miles per hour? Why not an audible warning device to 
denote when safe speed has been passed? 
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10. Construct drivers’ seats with better regard for the posture and visibility 
of persons of various heights. 

11. Make chrome, clocks, radiator ornaments, and other expensive gadgets 

optional equipment and install safety equipment as standard equipment. 
The following resolution adopted by the house of delegates of the American 
Medical Association at its meeting in Boston on December 1, 1955, is evidence 
of the interest in this subject by the entire medical profession and the conviction 
that something constructive can and should be done toward the prevention of 


saiuries: 
Whereas traffic accidents in the United States claim 38,000 lives and 1,250,000 
injured each year, with a probable 45 percent increase in vehicle mileage in the 
next 10 years; and 

“Whereas this death and accident toll could be materially reduced through 
improvement in automotive safety design and construction; and 

‘Whereas all other modes of public transportation except automobile are 
already safeguarded by Federal safety standards: Therefore be it 

“Resolved, That the American Medical Association, through its house of del- 
agates, strongly urges the President of the United States to request legislation 
from Congress authorizing the appointment of a national body to approve and 
regulate safety standards of automobile construction.” 

On January 9, 1956, Dr. George F. Lull, who was at that time secretary and 
general manaver of the association, addressed a letter to President Eisenhower 
in which he directed attention to the resolution. 

Another objective of the association is to promote the extension of emergency 
first aid training to as many citizens as possible. This training will be of value 
not only in connection with the reduction of the severity of automobile crash 
injuries, but also in connection with civil defense needs as well. We feel it is also 
desirable, therefore, that all automobiles be equipped with first-aid kits. 

Related to first aid is another objective—to assist in the promulgation and to 
promote the use of standards for organized emergency services in local communi- 
ties, including training of rescue squads and standardized equipment for rescue 
vehicles. This is a future activity in which we will work through State and 
county medical societies. An example of one problem in this area is the need for 
better selection, education, and control of drivers of emergency vehicles. 

As citizens and physicians, we recognize the importance of driving courses for 
all high school students. Similar courses should be provided for the public and 
the curriculum should meet certain basic educational requirements. e sincerely 
hope the day will soon come when such certificates will be required of all pros- 
pective drivers as well as for repeat traffic law violators. 

Since speed and driving under the influence of alcohol and their related offenses 
are intimately associated, we feel that strict legislation in this field should be 
provided. The public needs to be aroused to the point whereby the legislators 
will provide these laws and the traffic courts will administer them without fear 
and with complete impartiality. 

Because of the indefatigable work of many safety organizations over the years, 
the incidence of death has been greatly reduced in spite of the tremendous increase 
in the number of vehicles and number of miles traveled. In spite of this apparent 
success as to the incidence rate, the total number of deaths and injuries is increas- 
ing each year. Unless some of the suggestions mentioned above are followed, it 
seems inevitable that this number will continue to increase despite the splendid 
work now being done. 

Your willingness to permit the American Medical Association to present its 
views with respect to the legislative proposals under consideration by your 
committee is sincerely appreciated. 

Sincerely yours, 
F. J. L. Buastncameg, M.D. 


Mr. Roserts. I would also like to include in the record an article 
reprinted from the Reporter magazine, the title being “Epidemic on 
the Highways,”’ written by Daniel P. Moynihan, if there is no objection 
on the part of the subcommittee. 

(The document referred to is as follows:) 
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Epidemic on the Highways 


A THE HEIGHT of the Korean War, 
the United States Air Force sud- 
denly found itself seriously interest- 
ed in traffic safety down on the 
ground; it was losing more men from 
automobile accidents than from en- 
emy action. A further check revealed 
this was true of the entire armed 
forces. Moreover, the automobile in- 
juries were generally more serious 
and required longer hospitalization 
than the battle casualties. 

In the years since, a growing pro- 
gram of government-sponsored re- 
search into the cause of automobile 
accidents and injuries has produced 
some more startling information. 
For one thing, the traffic toll has 
proved much greater than anyone 
believed: five million injuries a 
year, twenty-five million days in bed 
at the hospital or home—and despite 
publicity to the contrary, the prob- 
lem is getting steadily worse. 

With each new discovery the un- 
easiness in Washington grows, for it 
becomes ever more difficult to avoid 
the conclusion already reached in 
important circles of Congress and 
the American Medical Association: 
that something more effective than 
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simply urging people to stop killing 
each other must be done, probably 
through the intervention of the Fed- 
eral government, to control this 
disastrous epidemic. The men who 
have reached this conclusion are any- 
thing but radicals. They are for the 
most part conservative Southern 
congressmen and respected physi- 
cians, proponents of states’ rights 
and foes of “socialized medicine” to 
a man. The main thing that sets 
them apart from their colleagues is 
that they have managed to get be- 
yond the slogans to learn some of 
the facts about what actually causes 
automobile accidents. In this respect 
they are almost unique. Certainly 
the American public at large is 
almost completely ignorant about 
what has unmistakably become one 
of the nation’s foremost public- 
health problems. 


Posting the Odds 


It is characteristic of most public- 
health problems that they arise so 
naturally out of the environment 
that the population affected usually 
accepts them as inevitable and will 
even resist efforts to do anything 


about them. Vaccination against 
smallpox, for example, was violent. 
ly opposed—and often by doctors as 
well as laymen. (A contemporary 
parallel is the controversy over 
water fluoridation.) Miscenceptions 
about traffic safety are now shared, 
even by many who are intimately 
involved with the problem. The 
National Safety Council is a case in 
point. 

The Council, set up in Chicago 
some forty-six years ago by a group 
of industrialists, is undisputedly 
the official national spokesman for 
“organized safety.” It is best known 
for its much-publicized predictions of 
our holiday death tolls. Over the 
years these pre-holiday pronounce 
ments have lost their necromantic 
quality and become rather like the 
posting of odds before a big race: 
a sure sign that exciting moments 
and goad times are on the way. The 
deaths, when they come, seem no 
more real than the weekly tele 
vision toll of the hired guns. 

As a matter of fact, the Safety 
Council often predicts a holiday toll 
that is below the day-to-day average 
for the year. The 390 deaths predict- 
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ed for last New Year's weekend, for 
example, would have been ten per 
cent below normal, and the actual 
toll was 377. The Council, however, 
enormous publicity from its 
ictions, with no risk whatever 
to its reputation. If the toll should 
exceed the prediction, it only proves 
how right the Council was to warn 
inst carelessness. If it should 
fall below the mark, it only proves 
how effective the warnings were. 


A Death Fixation 

By concentrating on deaths and the 
death rate, the Safety Council helps 
sustain an illusion of progress in the 
field of traffic safety, for it is quite 
true that the number of deaths per 
year has tended to decline slightly of 
late, and that the death rate—defined 
as the number of fatalities per hun- 
dred million miles of travel—has 
been declining steadily for thirty 
years. This phenomenon occasional- 
ly gives rise to paeans of self-congrat 
ulation among the safety profes- 
sionals. The cover of the March issue 
of Traffic Safety, the Safety Coun- 
cil publication, proudly proclaims, 
“1,700 wives saven!” But what 
brought about the decline? There is 
certainly no evidence that it was 
accomplished by any form of safety 
program—or even that the figures 
will be as low next year. 

The most probable explanation of 
the declining death rate is that doc- 
tors are simply getting better at 
keeping people alive, so that fewer 
victims die of trauma whether on the 
battlefield or the highway. Further- 
more, the Council's concentration on 
death distracts attention from the 
fact that automobile accidents maim 
their victims much more frequently 
than they kill them. For every death 
there are 125 injuries—many of them 
involving permanent disability. And 
both the number and the rate of in- 
juries have been rising. The Safety 
Council not only soft-pedals this 
disturbing bit of information but 
continues to publish woefully in- 
complete statistics with the bland 
suggestion that they “be interpreted 
with some caution.” 

Each year the Council publishes 
the “official” figures for motor- 
vehicle injuries along with those 
for deaths. A few months after its 
1957 figure of 1,400,000 injuries was 
published, the U.S. Public Health 
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Service revealed that the true figure 
was nearer five million. New York 
State’s accident figures, which are 
at least as accurate as most, 
show a 21 per cent increase in 
the total number of deaths from 
1948 to 1957. This corresponds fairly 
closely to the Safety Council figure 
of 19 per cent for the nation during 
that period. But where the Council 
shows a mere 27 per cent nation- 
wide increase in the number of in- 
juries, to their 1957 total of 1,400,- 
000, New York State has tabulated a 
125 per cent increase—from 114,572 
in 1948 to 257,934 in 1957. With 
5 per cent of the nation’s fatalities, 
it is fair to assume that New York 
would have the same proportion of 
the injuries, indicating a nation- 
wide figure of 5,159,000. This comes 
amazingly near the estimate of 
4,888,000 automobile injuries for 
1957 which the U.S. Public Health 
Service derived from its recent Na- 
tional Health Survey. In other 
words, the probable number of 


automobile injuries is at least three 
and a half times the figure published 


by the National Safety Council. The 
Council definition of an injury as 
“disabling beyond the day of acci- 
dent” is somewhat different from 
that of the Public Health Service, 
which speaks of accidents involving 
“at least one full day of restricted 
activity or medical attendance.” But 
this alone does not account for the 
inordinate discrepancy of the totals 

Moreover, although the death rate 
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in New York has been declining, 
the injury rate has clearly been ris- 
ing. In 1948 there were 404 personal 
injuries per hundred million miles 
traveled. By 1957 this had risen to 
582, an increase of 44 per cent in 
the injury rate in ten years. Statis- 
tics, though obviously subject to 
abuse and misinterpretation in this 
field, clearly indicate similar in- 
creases in other states. 

Fortunately or unfortunately, 
death is not very real to most Amer- 
icans: few of us seem to expect to 
die at all, and even fewer by our 
own hands. Perhaps if the public 
could be brought to understand that 
the consequences of automobile acci- 
dents are more likely to be a broken 
back than a broken neck, the de- 
mand for preventive action might be 
very much greater than it is. 


Whose Fault Is It? 


But the Safety Council’s most seri- 
ous disservice to traffic safety comes 
from its emphasis on the individual 
responsibility for accidents. The 
basic message of the enormous flood 
of material, publicity, and informa- 
tion that emerges from the Safety 
Council is that accidents are caused 
by individual carelessness and can 
be prevented if drivers will only 
pay attention, 

Perhaps an individual can reduce 
to some degree his own risks of be- 
ing involved in a smash-up. But the 
exposure to accident situations is 
so great in America these days--with 
nearly seventy million cars on the 
highways—that admonishing _indi- 
viduals to drive carefully seems a 
little bit like trying to stop a typhoid 
epidemic by urging each family to 
boil its own drinking water and not 
eat oysters; that may help, of course, 
but why not try vaccinations, set- 
ting.standards of cleanliness for food 
handlers, and purifying everybody's 
drinking water in the reservoirs? 

By emphasizing the individual's 
responsibility in automobile acci- 
dents, the Safety Council shifts pub- 
lic attention from factors such as 
automobile design, which we can 
reasonably hope to control, to fac- 
tors such as the temperament and 
behavior of eighty million drivers, 
which are not susceptible to any 
form of consistent, over-all control— 
certainly not by a bunch of slogans. 

Very little is actually known about 
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what causes accidents, but all that is 
known points to the conclusion that 
accidents result when drivers find 
themselves in situations to which 
they cannot respond correctly, either 
because their minds don’t work fast 
enough or simply because it's “too 
late.” A good number of these situ- 
ations arise not from anyone being 
at fault, but simply and inevitably 
when enough cars are put in one 
place at one time. And these situ- 
ations cannot be changed by any 
number of well-intentioned national 
campaigns urging drivers not to kill 
themselves. 


A Canadian physician has summed 
up what meager research has been 
done on the subject of driver be- 
havior with the remark that “A man 
drives as he lives.” The number of 
accidents involving borderline psy- 
chopathic personalities is dispropor- 
tionate perhaps, but not especially 
important in itself, for it accounts 
for only a small part of the total 
number of accidents. The great ma- 
jority of accidents involve people 
who have never before had an acci- 
dent or been cited for a traffic viola- 
tion of any kind. It is quite possible 
that future research will find that a 
man who has just had a furious argu- 
ment with his wife is inclined to 
knock down pedestrians with his 
automobile. But how shall we go 
about preventing husband-wife argu- 
ments? 

This is the dilemma of all ap 
proaches to the safety problem that 
are based on influencing driver be- 
havior: the significant personal char- 
acteristics seem to be so personal 
that it is hopeless to think of doing 
anything about them for the limited 

of traffic safety. To be sure, 
some rational and manageable pro- 
grams, such as driver education, do 
produce what appear to be good re- 
sults. But even then the explanation 
may simply be that the type of per- 
son who is apt to have fewer auto- 
mobile accidents is also the type who 
takes the precaution of registering 
for a course in driving. 

Tem t seems to have much 
more to do with accident experience 
than physical abilities. Teen-age 
drivers are at the peak so far as 
most sensory, physical, and co-ordi- 
native functions are concerned. 
Yet motorvehicle accidents are the 
leading cause of death for both 
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males and females from fifteen to 
twenty-four. One out of seventeen in 
this age group gets injured in an 
automobile every year. Dr. Ross Mc- 
Farland of Harvard University has 
concluded that the high accident 
rates must be regarded in terms of 
“inexperience, emotional and social 
immaturity, and temperamental 
qualities associated with youth.” 
This might be a reason for not al- 
lowing young people to drive cars. 
It hardly serves as the basis for a 
propaganda campaign urging them 
to “drive safely.” In fact, pointing 
out dangers actually invites some 
drivers to try their luck. 

The involvement of alcohol in 
serious injuries is probably still 
underestimated. One recent study 
showed that over an eight-year period 
forty-nine per cent of the drivers 
killed in single-car accidents in 
Westchester County, New York, were 
legally drunk (0.15 per cent alcohol 
content in the blood) and another 
twenty per cent were either well on 
their way or suffering from hang- 
overs. 


Is There a Safe Speed? 

These discouraging facts are recog- 
nized in the most common prescrip- 
tion for traffic safety: enforce the 
law. In practice this comes to mean: 
enforce the speed law. Unfortunate- 
ly, there is no evidence that cracking 
down on speed has much effect on 
traffic safety. The best-known effort 
in this direction is that of Governor 
Abraham Ribicof of Connecticut. 
Late in 1955, the year he took office, 
he announced a crackdown on speed- 
ers, including suspension of speeders’ 
licenses for thirty days on their first 
conviction. Speeding suspensions 
went from 372 in his first year in 
office to 10,055 in his second. This 
was an act of high political courage; 
and to their credit, the people of 
Connecticut backed their governor 
in his campaign. But what were the 
results? 

After a bad year in 1955 before the 
program got under way, the number 
of deaths went down slightly, as it 
did in the rest of the nation but it 
never got down to the level of the 
year before Governor Ribicoff took 
office. The death rate declined slight- 
ly, but less than in the nation as a 
whole. Yet the number of accidents 
and the number of injuries went up 


rose the next year to 212, the 
after that to 223, and last year to 
227. In other words, the chance of 
getting seriously injured in Con. 
necticut increased 8 per 
every mile traveled during Governor 
Ribicoff’s campaign against i 

The basic fallacy behind the 
crackdown-on-speeders approach ix 
in the unspoken assumption that 
the legal speed limits somehow de. 
fine the safe speeds. This is not true. 
John O. Moore, director of Automo. 
tive Crash Injury Research at Cor. 
nell University, has reported in the 
American Journal of Public Health 
that “Approximately 74 per cent of 
the cars involved in injury-produc. 
ing accidents were traveling at 
speeds under 60 mph. . . . Complete 
and absolutely controlled top 
limits would afford relatively limit. 
ed reduction in the expectancy of 
dangerous or fatal injuries in injury. 
producing accidents; strict mainte. 
nance of a top traveling speed of 
49 mph would still have seen the 
occurrence of 60 per cent of the 
dangerous or fatal injuries.” Dr, 
R. Arnold Griswold, chairman of 
the Subcommittee on Traffic Injury 
Prevention of the American Col 
of Surgeons, reports that two-thirds 
of road deaths occur at speeds under 
fifty miles an hour. And the United 
States Bureau of Public Roads re. 
cently found that more accidents 
occur on high-grade roads in open 
country at thirty-five miles an hour 
than at any other speed. 

One problem in dealing with such 
statistics is that the public does not 
really understand what constitutes 
speed in an automobile. Anyone 
who has stood on the bridge of a 
ship doing fifteen knots realizes that 
he is streaking through the water. 
But the lady motorist, cool and 
comfy on the soft divan of her new 
hardtop convertible, completely cut 
off from all vibrations and outside 
sounds, feels that she is practically 
standing still at fifteen miles an hour. 
If she came to a sudden stop against 
a telephone pole she would find out 
how fast fifteen miles an hour is— 
if she lived, that is. Incidentally, Mr. 
Moore of Cornell found only slight 
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increases in frequency of dangerous 
or fatal injury in speeds ranging 
from zero to fifty-nine miles an hour. 
Seriousness of injury “appeared to 
be very largely a function of the 
shape and form of interior car com- 
ponents” and how the body hit them. 


A Patchwork of Laws 
The big question about law enforce- 
ment as an approach to traffic safety 
is whether the law prescribes meas- 
ures that would have any effect if 
they were enforced. It may be that 
some of our traffic laws have some 
effect, good or bad, on traffic safety. 
But at present there is little evi- 
dence one way or another to 
it. And in half a centiry of 
trafic regulation there has never 
been any serious effort to find out. 
Although the problems created by 
the automobile have come to dom- 
inate vast areas of state and local 
government, as yet no effective gov- 
ernment organization has been de- 
yised to deal with them. There is 
no glamour, prestige, or money to be 
had from trafic safety; as a result 
almost no first-class officials have 
been interested in it. It has been a 
combination of housekeeping, book- 
keeping, and the lower forms of tax 
collection that has equally repelled 
the dogooders and the do-badders. 
Traffic safety has been left to an 
innocent but ineffective alliance of 
politicians and police. The typical 
bureau of motor vehicles is filled 
with deservedly low-paid clerks and 
run by an assortment of genial “pols” 
with utterly no training or interest 
in trafic safety except as it provides 
an opportunity to do small favors 
—passing out low-number license 
plates, lifting a suspension, restoring 
a license here and there, and so on. 
And yet it is interesting that our 
highway safety patrols are almost 
uniformly high-level, well-trained, 
disciplined, and incorruptible. New 
York state troopers, for example, are 
as fine a collection of officers and 
men as can be found in any uni- 
formed force. The problem is that 
for purposes of traffic safety their 
very virtues are the source of their 
shortcomings, The police officer's 
job is not to understand traffic ac- 
cidents but to find out who is legally 
responsible for them. Former Gov- 
ernor Averell Harriman of New 
York asked the state police to pro- 
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vide daily reports of all fatal acci- 
dents on the state highways. The 
reports came in promptly and regu- 
larly, and were in all respects models 
of good police reporting—until one 
reached the column headed “Cause 
of Accident.” Day after day, to the 
governor's distraction, he learned 
that someone had died because of 
“excess speed,” “driver error,” or 
“violation of Section 58 of the Motor 
Vehicle Code.” Reporting that the 
victim died of a hole in the head or 
from lack of breath would have done 


just as much good from the point of 
view of understanding the accident. 

As a direct result of this legalistic 
approach, the government agencies 
responsible for traffic safety have 
found out almost nothing about it. 
The statistics collected by most mo- 
tor-vehicle bureaus are hopelessly 
inadequate—and often inaccurate as 
well. Our laws are a patchwork of 
what seemed like a good idea at the 
time they were written and could be 
got through legislatures always wary 
of offending the Motorist, who has 
become practically synonymous with 
the Citizen. Most of our enterpris- 
ing efforts to legislate traffic safety 
have about as much scientific valid- 
ity as wrapping a dirty sock around 
the neck to cure a sore throat. 


Enter the Epidemiologist 


Into this troubled scene of ignorance 
and misinformation, a new protago- 
nist has recently emerged, offering 
the first real hope that scientifically 
constructive techniques may at last 
be applied to the problem of traffic 
safety. 

This is the American doctor in the 
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guise of the epidemiologist. The im- 
portance of the epidemiologists is 
twofold. First, they represent the 
only group of disciplined, trained 
personnel who are equipped to take 
on this problem. They are among 
the oldest and strongest of our social 
services. Second, and more important 
perhaps, is the nature of the epidemi- 
ological approach. For clinical med- 
icine, disease is described as it occurs 
in individuals; for epidemiology, dis- 
ease is described as it occurs in an 
aggregation of individuals, with as 





much attention being paid to the 
environment in which it occurs—the 
highway—and the agent through 
which it is transmitted—the automo- 
bile—as to the “host’—the driver— 
who gets the disease. The technique 
of the epidemiologist is to determine 
the correlations between the host, 
agent, and environment, whereupon, 
in the words of Cornell's Mr. Moore, 
“It has been possible to initiate a 
program of altering or controlling 
those factors which relate to the 
agent or the environment so that 
the host does not continue to have 
the same degree of exposure.” Thus 
epidemiologists will often pay no 
attention to a disease itself but 
will concentrate instead on chang- 
ing the environment in which 
it exists—draining the swamps or 
cleaning up water supplies. 

At the outset of the Harriman 
administration in New York, the 
able and distinguished secretary to 
the governor, Jonathan B. Bingham, 
got interested in traffic-safety prob- 
lems. He quickly found that none of 
the usual information and assump- 
tions held up under scrutiny. Turn 
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ing to some of the doctors in the 
various state departments for an- 
swers, he got back more questions 
instead. 

In the field of traffic safety the epi- 
demiologists have almost by instinct 
turned away from the problem of 
driver behavior to that of automo- 
bile design. To them it se:ms much 
more sensible to put off th: problem 
of influencing the behavior of eighty 
million drivers and concentrate on 
a matter that in the United States is 
subject to control by perhaps a 
dozen persons. 

Moreover, to the epidemiologist it 
is by definition the automobile, not 
the driver, that causes the injury, as 
against the accident. This view was 
expressed three and a half years ago 
by Dr, C, Hunter Shelden, writing 
in the Journal of the American Med- 
ical Association: 

“The accidents may occur as the 
result of speed, inadequate highways, 
poor judgment, or mechanical fail- 
ure, but none of these actually causes 
the passenger injury. The injury oc- 
curs primarily as a result of faulty 
interior design of the automobile. 
‘Faulty’ is actually a gross under- 
statement, as there is almost no fea- 
ture of the interior design of a car 
that provides for safety. The doors, 
seats, cushions, knobs, steering wheel 
and even the overhead structure are 
so poorly constructed from the safety 
standpoint that it is surprising any- 
one escapes from an automobile ac- 
cident without serious injury. The 
elimination of the mechanically haz- 
ardous features of interior construc- 
tion would prevent approximately 
seventy-five per cent of the fatalities, 
or 28,500 deaths each year.” 


‘Packaging’ the Victim 

The principles of what is known as 
“packaging” the driver were first 
worked out at Cornell University 
Medical College during the Second 
World War in an effort to reduce 
the number of pilots killed or in- 
jured in military aviation crashes. 
A number of important discov- 
eries were made about how the 
human body absorbs blows. By the 
end of the Korean War, these prin- 
ciples had been pretty thoroughly 
refined and a fairly large mass of in- 
formation on how to avoid or mini- 
mize injuries had been accumulated. 
Applying these principles to the in- 
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terior design of automobiles required 
a minimum of effort in the first 
stages, at least. In general, this in- 
volved relatively cheap and simple 
innovations such as padded dash- 
boards, recessed steering wheels, and 
safety belts, along with a general 
smoothing off of sharp interior edges 
and projections. The urgent need 
for this sort of change became un- 
mistakably clear when another Cor- 





nell study revealed that the cars pro- 
duced from 1950 to 1954 were fully 
as capable of causing serious in- 
juries as the 1940-1949 models, if 
not more so. 

In February, 1955, a resolution of 
the Committee on Trauma of the 
American College of Surgeons was 
sent to the motorcar manufacturers 
of America recommending that they 
“stress occupant safety as a basic fac- 
tor in automobile design, to include 
(1) doors which will not open on im- 
pact; (2) seats and cushions which 
will not become displaced on impact; 
(3) energy absorbing interiors; (4) 
adequate safety belts or other pas- 
senger stabilizing devices that will 
resist impacts of at least 20 G's...” 

The advantages of seat belts have 
long been recognized in aviation. 
The Civil Aeronautics Board re- 
quires commercial airline pilots to 
have safety belts fastened at all times 
while they are operating their planes, 
and most pilots have safety belts in 
their cars. The Cornell Crash In- 
jury Research Program has shown 
that belts reduce risk of injuries in 
automobile accidents by sixty per 
cent. Their greatest value is keeping 
persons inside cars, since the chances 
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of being killed or injured are fy 
times greater for victims who 
thrown out. A Cornell Univers 
study has estimated that 5,500 of the 
lives lost each year in aw : 
accidents could be saved by the uy 
of seat belts alone. 


Safety Last 


To its credit, the Ford 

tried not only to produce a safer cr 
but to sell it as such. By 1956, ayo. 
mobile advertising had developed a 
frenzied preoccupation with speed. 
“THEYRE HERE * ®* ®& ayp 
EVEN HOTTER!” roared the ap. 
nouncements of the new 

while a sister make announced 
“Pontiac's new, big-bore, Strato. 
Streak V-8 with the terrific thrust of 
227 blazing horsepower.” Under , 
streak of blurred color across two 
pages the Chrysler Corporation ap. 
nounced, “9.1 seconds ago this Plym- 
outh was standing still!” 

Into this copywriters’ drag race 
rolled the new Ford—with nothing 
new to offer but safety. After several 
years of research, a number of impor. 
tant safety devices had been devel. 
oped and were now made available 
for the first time. These included a 
dished steering wheel to recess the 
steering posts that had been har. 
pooning drivers, safety door locks, 
better brakes, and a number of 
optional items such as padded dash. 
boards, sun visors, and seat belts. 
These were given top billing by 
Ford as the “Exclusive New Life. 
guard Design.” Pictures of the new 
models showed the seat belts, and 
more than half the copy in the firs 
ads concerned new features that 
were described as “the first major 
contribution to driver and passenger 
safety in accidents . . .” 

Unfortunately, the customers start- 
ed crossing Main Street to buy 
Chevrolets that presumably would 
not have accidents, By August the 
very word “safety” was not to be 
found in the Ford ads. Sales picked 
up almost immediately, and sales 
and earnings reached their highes 
point in the fourth quarter of the 
year. Nonetheless, Ford took a beat- 
ing on its 1956 models—and safety 
got the blame. 

Since that time, no one has chal- 
lenged the Detroit tradition that 
“safety is a dirty word.” Beginni 
with the 1958 models the manufac 
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agreed to forgo advertising that 
“woggest” speed, but already the 
Corporation is calling at- 

tention to its “Cars that can do what 
they look like they can do,” and the 
race continues unabat- 

ed. True, some few design improve- 
ments have been made. For example, 
ford’s dished steering wheel and 
safety door locks have been generally 
. These two improvements 

are now carried by at least a quarter 
of the cars in use and may very well 
account for a large share of the re- 
cent drop in fatalities. Braking dis- 
tances have been shortened and the 
dashboard area has been cleaned up 
somewhat. But the basic “environ- 
ment” of the automobile-injury epi- 
demic has not changed significantly. 


So Swift, So Deadly 
Perhaps the clearest illustration of 
the automobile industry's attitude is 
the problem of seat belts. General 
Motors has opposed them from the 
very beginning. When the American 
Standards Association, an organiza- 
tion of unimpeachable integrity and 
conservatism, proposed a project to 
establish national specifications for 
seat belts as it has for so many other 
products, a spokesman for the So- 
ciety of Automotive Engineers in- 
formed it that “if the ASA went 
ahead with its project, the indus- 
try might make one of three moves: 
first, it might resign as a member of 
the ASA; second, instead of resign- 
ing it might reduce its financial 
to ASA to cover only its 
share of the costs of technical stand- 
ardization work in which it as an 
industry was really interested; or 
third, it might refuse to participate 
in standardization of projects in its 
area which might be undertaken 
over its objection.” It is, to say the 
least, very unusual for an engineer- 
ing society to object to the estab- 
lishment of performance standards 
for equipment, but the G.M.-domi- 
nated Society of Automotive Engi- 
neers did so publicly. 

Since then seat belts have been 
available as optional equipment on 
most automobiles, but they can 
be expensive and difficult to in- 
stall. Dealers don't like them and 
discourage customers from getting 
them. Garages can install them, but 
with considerable expense and trou- 
ble, since it is necessary to drill 
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holes in the floor pan and weld spe- 
cial fittings to the frame for each 
pair of belts. The result is that seat 
belts are used by fewer than one 
per cent of American drivers: ap- 
parently you have to be hipped on 
the subject before you go to the 
trouble and expense of having them 
installed. Secretary Arthur S. Flem- 
ing of the Department of Health, 
Education and Welfare has ordered 
that seat belts be installed on all cars 
operated by his department and has 
announced that he would ask the 
industry to make them standard 
equipment. Other public-health of- 
ficials have urged Detroit to make 
belt fittings standard on all models, so 
that drivers could buy a set at a gas 
station and simply hook them on. It 
is estimated that these fittings would 
cost less than fifty cents per car. Yet 
the manufacturers have persistently 
refused—mainly on the ground that 
they would add to the cost of the 
automobile! 

The cost of safety devices is the 
main objection put forth by the 
manufacturers. But it is difficult to 
believe that is the real objection. 
For General Motors to suggest that 
it cannot afford to increase the cost 
of its automobiles by fifty cents 
borders on an affront to the public 
intelligence. Nor is the argument 
that the public doesn’t want safety 
devices any more credible. As we 
all know, automobile companies 
create the demand for new styles in 
just about the same way the Paris 
designers do. If G.M. wanted to 
make padded dashboards as fashion- 
able as tailfins, it could surely do 





so. Perhaps Detroit just doesn’t like 
the idea of sullying that darling of 
the American Dream—so swift, so 
powerful, so superhuman—with any 
sordid intimations of mortality. 


They’re Not All Alike! 

Aside from evidence that certain 
features of automobile design in- 
crease the chances of injury in acci- 
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dent, there are also a number of 
indications that automobiles them- 
selves may be causing a num- 
ber of the accidents. There has al- 
ways been some speculation about 
the effect of automobile design on 
the occurrence of accidents, but un- 
til a recent report came to light, 
nothing was really known about it. 

The study was carried out by one 
of the nation’s leading research or- 
ganizations working under contract 
to the Armed Forces Epidemiologi- 
cal Board. This group, Dunlap and 
Associates of Stamford, Connecticut, 
made a preliminary study of the ac- 
cident experience of a fleet of about 
a thousand cars of several makes 
owned by an insurance company. 
The cars were assigned on a random 
basis to salesmen going on business 
trips throughout the country. The 
number and type of accidents of 
these cars were analyzed for a six- 
month period, alter which it was 
concluded: 

“On the basis of these results, 
it may be strongly inferred that 
automobile design contributes ap- 
preciably to accident rate. There was 
an increase in accident rate of more 
than 50% from make B to make A, 
which is directly attributable to 
automobile design properties.” 

In other words, as between two 
stock cars of the “low-priced three” 
the chances of being killed or in- 
jured was half again as great in 
one as in the other. 

There have always been suspi- 
cions that design characteristics such 
as horsepower, windshield area 
and curvature, the location of the 
center of gravity, and steering ratio 
may have something to do with ac- 
cidents. Differences in the effective- 
ness and dependability of control 
mechanisms such as brakes and 
steering gears have always existed 
among the various makes. The rela- 
tive effectiveness of windshield wip- 
ers can mean the difference between 
life and death as, in less direct ways, 
can the amount of-air let in and 
noise kept out. As automobiles have 
become more complicated and auto- 
matic controls such as power steer- 
ing and Hydra-Matic drive have been 
introduced, the differences in de- 
pendability have also increased. 
Certain types of power steering. for 
instance, have almost no “feedback” 
from the tires to the steering wheel, 
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so that a car can go off the road 
onto the shoulder without the driv- 
er knowing about it until it is too 
late. 

Actually very little is known as yet 
about the effects that design varia- 
tions have on accident frequency. It 
is suspected, for instance, that a 
large number of drivers who died 
in accidents after they “fell asleep 
at the wheel” were in fact put to 
sleep by carbon monoxide. This 
would be comparatively easy to de- 
termine and easy to correct, but 
until recently no investigations have 
been made. The assumption has al- 
ways been that automobiles which 
are so alike in other respects are 
alike in safety as well. The Dunlap 
study for the Armed Forces Epide- 
miological Board nonetheless stated 
flatly that “despite superficial simi- 
larities in two competitive makes of 
automobiles, there exist substantial 
differences in the accident-inducing 
characteristics of each.” The investi- 
gators had no doubt that further 
research could establish what the 
differences are—be it brakes or head- 
lights, steering gear or windshield 
wipers—and that developing a body 
of knowledge in this field could 
bring about a “continuing and sub- 
stantial reduction in vehicular acci- 
dents.” 

It is important to note that the 
insurance-company vehicles were all 
low-priced, mass-produced stock cars. 
Whatever features made car “B” 
safer did not make it more expen- 
sive, nor, if standardized, would they 
add to the cost. 

It becomes clear that, as Dr. Shel- 
den put it in the A.M.A. Journal 
several years ago, “If the industry 
cannot rise to its responsibilities, the 
entire matter should be removed 
from its jurisdiction and be solved 
by methods employed in any other 
urgent public-health problem.” An 
impartial research and testing opera- 
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tion that would actually set about 
determining and publicizing which 
design features of which models are 
unsafe might finally enlist the auto- 
mobile industry's active interest in 
controlling the accident epidemic. 
Safety may not sell as a generalized 
notion, but as a competitive feature 
it would certainly command atten- 
tion. Hf the public were told the 
name of make “A” that had 50 per 
cent more accidents than make “B,” 
the consequence would be devastat- 
ing—to the manufacturer of car 
“A,” however, rather than to his lost 
customers. Such ratings might force 
manufacturers to compete on the 
basis of the safety of their cars rather 
than their ability to go 120 miles 
an hour. 

The obvious private organization 
to take on such a job would be the 
National Safety Council. It has a 
large and competent staff. It already 
provides an Annual Inventory of 
Trafic Safety Activities, which 
measures the performance of govern- 
mental units in the important cate- 
gories of licensing and police opera- 
tions against standards adopted by 
the Council. It seemed only natural, 
therefore, that the New York Traffic 
Safety Policy Coordination Commit- 
tee should propose, late in 1958, that 
the Safety Council extend its An- 
nual Inventory to include an annual 
rating of the safety features of the 
new automobile models by name 
and manufacturer. 

The reaction of the Safety Council 
top brass to this proposal was as 
prompt as it was horrified. Gad, 
Sir! replied the Major General 
(Ret.) who was in charge at the time, 
such a move would be against 
policy. The New York Committee 
replied that it was well aware of this 
fact and was in. fact suggesting that 
policy be changed. The correspond- 
ence ceased abruptly. 

In the meantime the Safety Coun- 


cil is absorbed by its newest enthu- 
siasm, “Traffic Safety Sabbath.” 
Cynics will observe that even the 
pax ecclesiae of the thirteenth cen. 
tury managed to extend its prohibi- 
tion against killing over three days. 


The Roberts Bill 


It would appear that the only or. 
ganization big enough to take on 
the automobile industry is the Fed. 
eral government itself. And this, it 
seems, is the reluctant conclusion of 
Representative Kenneth A. Roberts 
(D., Alabama), chairman of the sub- 
committee on Health and Safety of 
the House Interstate and Foreign 
Commerce Committee, who has 
spent almost three years investi- 
gating the problem of traffic safety. 

Roberts has a record: of challeng- 
ing big business and coming out on 
top. In 1956, despite strong initial 
opposition from the industry and 
the Department of Commerce, he 
got through a bill requiring refrig- 
erators to be equipped with a de- 
vice enabling them to be opened 
from the inside in order to save the 
lives of children who get themselves 
locked in and die of suffocation. 
Roberts's aides describe him as 
a “real country congressman—they 
can’t get at him nohow.” Immedi- 
ately after his work on refrigerators 
was completed, he turned to traffic 
safety. In July, 1956, he began a 
series of hearings on the subject. 
Like so many of the physicians and 
engineers who appeared before him, 
he seems to have started with the 
assumption that the bare facts of the 
situation pointed so dramatically to 
an obvious conclusion that the de- 
bate would be all over once they 
were made public. But little by 
little he came to realize, in the words 
of some testimony he received on 
the very first day of his hearings, 
that “In the case of automobile 
safety devices, the need is recognized 
and the design changes are known, 
but there the whole program grinds 
to a discouraging halt.” The auto 
mobile industry did not oppose him; 
it just ignored him. 

As a result, Roberts, a firm be- 
liever in states’ rights, has introduced 
legislation that would require the 
Secretary of Commerce to establish 
safety standards for automobiles and 
make it illegal for any car to be 
shipped in interstate commerce that 
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does not meet those standards. He 
feels that there is no longer any 

int in discussing the possibility of 
the industry's regulating itself. The 
Federal government will have to do 
the job. It is precisely the same job 
the Civil Aeronautics Administra- 
tion has been doing in the field 
of aviation for forty-five years—not 
the least of its results being that it is 
much safer to fly in an airplane than 
to drive in an automobile. If the 
Federal government were to do no 
more than duplicate its procedures 
for aviation safety, great progress 
could be made practically overnight. 

But that depends entirely on the 
fate of the Roberts legislation. Un- 
fortunately, there is no organization 
that will speak up for Roberts and 
lobby for his bill. Obviously, not 
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much can be expected of the Na- 
tional Safety Council. Those who are 
familiar with its activities do not 
expect any help from the American 
Automobile Association. The A.M.A. 
has made it clear that it would con- 
sider such legislation a big help, but 
there is a limit to that organization's 
enthusiasm for any form of Federal 
intervention. 

The Federal government has al- 
ready taken de facto control of high- 
way design in the nation. Although 
the states are still technically in 
charge of highway construction, 
what they are really in charge of is 
maintenance. The death rate on the 
New York State Thruway, which is 
a prototype for the new Federal In- 
terstate System, dropped last year to 
0.873 fatalities per hundred million 
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vehicle miles, barely fifteen per cent 
of the national average. Mr. Roberts 
and his few allies feel that the appli- 
cation of Federal standards to auto- 
mobile design could be just as 
effective. The omens, however, are 
not very favorable. 

But regardless of the fate of 
this year’s legislation, in the long 
run we can certainly expect some 
interesting results from the fact that 
the public-health profession is now 
turning its attention toward the 
problem of traffic safety. If any auto- 
mobile magnate wonders what that 
can mean, he would do well to run 
over to Chicago to watch govern- 
ment officials in white coats giving 
their safety ratings to the sides of 
beef as they roll off the packing- 
house production lines. 


AUTOMOTIVE CRASH INJURY 


RESEARCH OF 
CORNELL UNIVERSITY 


A project sponsored by the Commission on 
Accidental Trauma of the Armed Forces Epi- 
demiological Board, and supported in part by 
the Research and Development Division, Office 
of the Surgeon General, Department of the 
Army. Funds are also furnished by the National 
Institutes of Health of the United States Public 
Health Service, and by the Automobile Manu- 
facturers Association. 
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Mr. Roserts. I would like to include for the record without ob 


tion a statement by Dr. C. Hunter Sheldon, dated July 7, 1950, 
favoring H.R. 1341. 


(The statement referred to is as follows:) 


PASADENA, CaALIF., July 7, 1969, 
Re H.R. 1341 (Roberts, Ala.) motor vehicle safety bills. 


COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
House of Representatives, Washington, D.C. 
(Attention of Subcommittee on Health and Safety.) 


GENTLEMEN: I do not represent any organization, although unofficially I am 
certain that my opinion expresses the ideas of all physicians who have occasion to 
treat persons injured in automobile accidents. 

I hope to appear as a witness, but if circumstances do not permit, I propose that 
— statement be read into the records of the Subcommittee on Health and 

afety. 

I am strongly in favor of the motor vehicle safety bills (H.R. 1341) proposed by 
the Honorable Kenneth A. Roberts. 

Motor vehicle injuries have reached such staggering totals that they now con- 
stitute a national problem, and because of their very nature must be considered a 
national health problem. If such injuries affect our Nation’s health, they must 
be considered as a medical problem. r 

As a medical problem it must be attacked in the same vigorous manner that is 
accorded cancer and heart disease. If 40,000 persons died each year of a given 
disease and the medical profession made no more effort to control it than the 
Nation is exerting toward the solution of this problem, there would be prompt 
congressional action. 

It is proposed that a national group be set up by the President of the United 
States to regulate and approve automobile safety. This group should be granted 
power to prevent public sale of vehicles that do not meet requirements of safety 
design. his group should consist of persons in all related fields, appointed on the 
basis of ability and experience. This arrangement would allow the industry to 
pool safety ideas and submit to the national committee those ideas that the manu- 
facturers believe would afford the greatest degree of safety with the smallest cost 
to the public. There would be no competitive aspect to this feature of automobile 
construction, since adopted measures would be of standard design. There would 
be no financial risk, for the same production costs would be transmitted by all 
manufacturers directly to the public. 

The protection of the public through legislative control of safety measures is an 
accepted part of our daily life. One cannot buy food that has not passed inspec- 
tion. Drugs must be approved before being put on the market. Dangerous 
drugs cannot be dispensed without prescription by a licensed physician. Airlines 
and railroads cannot operate without fulfilling safety requirements. A new 
home cannot be built and occupied without passing numerous safety inspections. 
Automobiles cannot be driven without adequate lights and brakes, nor can they 
be operated by drivers who have not passed a State examination. There are 
countless examples of controls being exerted in behalf of public safety, yet we 
allow the automobile industry to continue manufacture of a product known to be 
faulty in safety design. 

We can expect, and we will encounter, resistance to the suggestions and recom- 
mendations. However, we who see this grim pattern reenacted daily realize 
that it is our duty to demand that the public be protected as in any national 
health problem. 

Sesanty yours, 
C. Hunter SHEvpDEN, M.D. 


Mr. Rozserts. I also have a statement from Mr. A. P. Federline, 
highway safety consultant. 
Would you state your official connection, Mr. Federline? 
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STATEMENT OF ANDREW P. FEDERLINE, WASHINGTON, D.C. 


Mr. Feperuine. Yes. I am a lawyer and my background includes 
the period when I acted as secretary of the committee that wrote the 
Uniform Code, and I do a lot of work for the State legislatures on the 
yniform vehicle legislation. 

Mr. Roperts. We are certainly happy to have you appear on 
the amendment which vou suggest in the consideration of the bill. 

(The letter referred to is as follows:) 


WasuHIneToN, D.C., July 8, 1959. 
Subject: Technical Amendment Needed in H.R. 722. 


Representative KenNnetH A. RoseErts, 
Chairman, Subcommittee on Health and Safety, Committee on Interstate and Foreign 
Commerce, House of Representatives, Washington, D.C. 

Dear CHAIRMAN Roserts: If the above bill were enacted as now drafted, 
it would present a Federal agency jurisdictional problem that needs to be con- 
sidered and provided for before it is reported. The problem is the conflict it 
would set up with the Interstate Commerce Commission’s duty to require ade- 
quate safety equipment on buses. 

The definition of ‘‘motor vehicle’’ (lines 22-25, p. 3) is broad enough to include 

nger buses now subject to ICC regulation with revard to brakes, lights, etc. 
Pris. robably is nothing more than a drafting oversight, because there can be no 
sound reason for having two Federal agencies prescribe standards of performance 
specifications for safety equipment on such vehicles. The ICC not only has 
jurisdiction in such matters now, but is competent to do what is needed in the 
public interest. 

To avoid the apparent conflict of jurisdiction, the following might be added 
as paragraph (3) to the exclusions set forth in section 4 of the bill: 

“(3) To any ‘motor vehicle’ used by or manufactured for sale or delivery to 
any ‘motor carrier’ or ‘private carrier of property by motor vehicle’ or ‘carrier 
of migrant workers by motor vehicle’ as defined in section 203 of the Interstate 
Commerce Act (49 U.S.C., sec. 303).”’ 

While I believe this language is adequate, I recommend that it be submitted 
to the Commission for its approval before it is used, since it is important to the 
regulated carriers and the public that it be adequate in fact. 

Respectfully, 
ANDREW P. FEDERLINE, 
Highway Safety Consultant. 


Mr. Rozerts. I believe that takes care of all the documents which 
must go into the record. 

I would like to thank all who participated in the hearing, especially 
the members of the subcommittee who have attended and who have 
shown a great deal of interest in these hearings. Although they 
ae heen long, I think they have been very interesting and very 
ruitful. 

I would like to thank the press for their coverage of the hearings 
and express the appreciation of the subcommittee to Mr. John O. 
Moore, director of the crash injury research project at Cornell, who 
has given of his time and has proved of invaluable aid and assistance 
to the subcommittee in this work. 

I would like to thank all of the witnesses and all others who have 
participated in our hearing. This will conclude the hearing. If 
there is no objection, the Chair would like to leave the record open 
for statements that would be allowed to be presented at a later date. 











284 MOTOR VEHICLE SAFETY 


This will conclude the hearings on these bills. 
(The following material was later received for the record:) 


Los ANGELEs, Cauir., July 3, 1959. 
W. E. WILiiamson, 
Clerk, Committee on Interstate and Foreign Commerce, 
House Office Building, Washington, D.C.: 


The Los Angeles County Board of Supervisors wholeheartedly supports the 
principles of H.R. 1346 to be heard by the Health and Safety Subcommittee of 
the House Interstate and Foreign Commerce Committee July 7, 8, and 9. As 
chairman of the Air Pollution Committee of the Los Angeles County Board of 
Supervisors, and speaking for the nearly 6 million smog-weary residents of Logs 
Angeles County, I call the subcommittee’s attention to a resolution adopted by 
the Los Angeles County Board of Supervisors, and to testimony given by Logs 
Angeles County counsel Harold W. Kennedy, and air pollution officer 8S. Smith 
Griswold, when a prior bill, H.R. 9368, was heard by the Traffic Safety Subcom. 
mittee of the House Interstate and Foreign Commerce committee on March 17 
1958. Research conducted since the hearings on H.R. 9368 even more clearly 
demonstrates that control of motor vehicle exhaust is mandatory. In view of 
our inability to attend the hearings this year, I respectfully request that our 
reaffirmation of support for the bill be made evident in the committee record. 


WaRREN M. Dory, 
Supervisor, Fifth District, Los Angeles County. 


Society or AuToMOoTIVE ENGINEERS, INc., 
New York, N.Y., June 30, 1959. 
House or REPRESENTATIVES, 
Committee on Interstate and Foreign Commerce, 
Subcommittee on Health and Safety, 
Washington, D.C. 
(Attention Mr. W. E. Williamson, Clerk). 


Dear Srrs: On behalf of the Society of Automotive Engineers, may I scknowl- 
edge receipt of your notice of the public hearings of the Subcommittee on Health 
and Safety on July 7, 8, and 9. 

As you may know, the Society of Automotive Engineers is a professional 
engineering society which consists of more than 23,500 members (engineers in the 
motor vehicle, aircraft, and related industries) and some 5,000 enrolled students. 
SAE members participate as individuals, contributing their personal engineering 
judgment and experience. The society’s main objective—outlined in its constitu- 
tion—is the development, collection, and distribution of technical information of 
interest and use to SAE members. 

Because of this, the society’s chief aim is to serve its members in this technical 
information function, and because its members participate in SAE activities as 
individuals, the society takes no position on matters relating to legislation, law 
enforcement, or trade. 

It may be of interest to the House Subcommittee on Health and Safety to know 
that the society’s meetings and publications provide media through which engi- 
neers exchange technical information, fostering the engineering advance and de- 
velopment of self-propelled vehicles and their components. A typical example of 
the way in which the society performs this function is the attached publication 
entitled ‘The Safety the Motorist Gets.’”’ This document is the result of the 
work of 17 engineers who contributed the informacion as individuals to help 
advance the state of the art of automotive engineering. Some 500 or more tech- 
nical papers and articles of this kind are contributed each year by individual 
engineers and scientists to the SAE membership through SAE meetings and 
publications. 

The second function performed by the SAE is the development of standards, 
specifications, and recommended practices. This work is carried on through the 
technical committees of the society. More than 3,000 engineers serve on some 
260 technical committees under the aegis of the SAE Technical Board. These 
men are selected on the basis of their technical competency to contribute to SAE 
standardization activities, based on their individual knowledge and experience. 
Members of technical committees work together on current engineering problems 
to arrive at the best selection of engineering answers possible at the time, drawing 
upon the technical experience and knowledge of each individual member. 


Th 
mitte 
as to 


conta 
of th 
use il 

rope 
. We 
tion 1 


ing P 
helpf 


ain 





— 


— @ 


a US 


aa aS 


a OS ee eT 


aa S 
‘ 


MOTOR VEHICLE SAFETY 285 


The standards, specifications, and reports developed by these technical com- 
gies have proved useful to Government agencies—civil and military—as well 

to industry. 
er significant portion of the work performed by these technical committees is 
contained in the SAE handbook, published annually by the society. A copy of 
of the latest handbook, which contains standards and specifications currently in 
yse in the design and manufacture of passenger cars, trucks, buses, and other self- 

ropelled vehicles, is being mailed under separate cover. 

We hope that the above outline clarifies the society’s position in, and contribu- 
tion to, automotive engineering. 

SAE deeply appreciates your courtesy in notifying the society of the forthcom- 
ing public hearings and trusts that this communication and attachments will be 
helpful. 

Sincerely yours, 
Joun A. C. WARNER, 
General Manager. 


Dunuap & AssociaTEs, INC., 
Stamford, Conn., July 1, 1959. 
Re notice of public hearings; Subcommittee on Health and Safety; H.R. 720, 880, 
883, 1341, 1346. 
Mr. W. E. WILuramson, 
Clerk, Committee on Interstate and Foreign Commerce, 
House Office Building, Washington, D.C. 


Dear Sir: I have received the referenced notice of hearings and regret I shal! 
not be able to be present at the hearings. However, I should like to provide the 
following comments which the subcommittee may wish to include in the record. 

H.R. 722: I heartily subscribe to the intent of this bill, to provide the public 
with the safest possible automobiles without unreasonably increasing automobile 
costs. It is generally accepted that all of the devices listed can contribute to 
safety. The major problem lies, however, in the specification of the design 
characteristics of the safety devices. Dunlap & Associates, Inc., the company 
with which I am associated, is currently engaged in a study of this problem under 
agrant from the National Institutes of Health. Our preliminary studies indicated 
that little is now known about the contribution of subtle vehicle design character- 
istics to accidents, per se (in distincvion from reduction of injury severity as a 
result of an accident). The standards which can be specified at this time will 
surely afford protection which can be enhanced by later modification. 

HR. 880: The only aspects of this bill upon which I am qualified to comment are 
those relating to inspection or testing for safety. Again, so little is demonstrably 
known, in contrast to what is believed known, that it is impossible to design de- 
tailed inspection or test criteria. If this bill makes it incumbent upon the manu- 
facturer to certify the safety of the vehicle; then should the manufacturer be re- 
quired to certify that the vehicle’s brakes will never fail, or that the coefficient of 
friction is a given amount, or what? This would seem difficult to achieve given 
present state of knowledge. On the other hand, if the legal interpretation is that 
such certification requires the certification only of the operability and current good 
working order, I am in favor of the bill’s adoption. 

H.R. 883: The relationship of odometer mileage to safety is of concern to me 
here. If it can be demonstrated that the safety of the vehicle decreases with 
miles traveled, and if the public is so informed, I am in favor of this bill. It would 
enable each person to assess the risks associated with the purchase or operation of 
=, _ vehicle and would prevent the misrepresentation of a badly worn 
vehicle. 

H.R. 1341: I favor the passage of this bill if the Secretary of Commerce now has 
or will be given the research facilities necessary to develop the standards required 
in section 2. Again, this is a major undertaking and I urge the appropriation or 
allotment of sufficient funds to develop the standards. 

_ The vast costs of accidents in human suffering and in dollars dictates the adop- 
tion of this bill if useful standards can be made available. 

H.R. 1346: I do not feel qualified to comment on this bill as an expert since its 
content does not relate directly to accidents, but as a layman, I think that its 
aims are highly desirable. 
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In general, all of these bills will be beneficial to the population of the United 
States if sufficient information can be made available, upon which useful decision: 
can be made. It is my conclusion, however, that maximum benefits will be a 
tained only after the successful completion of accident research programs not yet 
begun or even contemplated. The magnitude of the current research effort is so 
small that it does not seem likely that the maximum will be obtained in the ver 
near future. y 

Respectfully submitted. 

Jack W. Duntap, Ph. D., 


President. 


GENERAL yeh co Seen art 
ashington, D.C., July 6 
Mr. W. E. Wiuuramson, . — 
Clerk, Committee on Interstate and Foreign Commerce, House of Representatives 
Washington, D.C. ; 

Dear Mr. Wituramson: Thank you for your letter of June 18, 1959, advising 
that the Subcommittee on Health and Safety of the House Committee on Inter. 
state and Foreign Commerce will hold hearings on July 7, 8, and 9 on H.R. 729 
H.R. 880, H.R. 883, H.R. 1341, and H.R. 1346. : 

You requested that we inform you as to whether the General Services Admin- 
istration wished to testify at the hearing or file a statement for the record. 

The provisions of the following bills do not concern the functions and responsi- 
bilities of this agency sufficiently to warrant our testimony or the filing of a 
statement: 

H.R. 722, to require certain safety devices on motor vehicles sold, shipped, or 
used in interstate commerce, and for other purposes. 

H.R. 880, to require certificates of fitness in the sale of automobiles, and for 
other purposes. 

H.R. 883, amending title 15 of the United States Code with respect to the 
operation of speedometers on motor vehicles. 

H.R. 1346, to prohibit the use in commerce of any motor vehicle which dis- 
charges substances in amounts which are found by the Surgeon General of the 
Public Health Service to be dangerous to human health. 


With respect to H.R. it a bill to require passenger-carrying motor vehicles 


purchased for use by the Federal Government to meet certain safety standards, 
the General Services Administration does not regard the proposal as necessary 
and therefore does not favor enactment of the bill. 

The reasons for this position were set forth in the Administrator’s letter of 
June 3, 1959, to Hon. Oren Harris, chairman, House Committee on Interstate 
and Foreign Commerce. 

In lieu of testifying at the hearing, we are content to let our report of June 3, 
1959, on H.R. 1341 speak for itself and request that it be made a part of the 
record. 

Sincerely yours, 
ALEXANDER M. LANKLER, 
Special Assistant to the Administrator. 


(Whereupon, at 4:25 p.m., the hearing was closed.) 


Xx 








